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Chapter 1 Introduction to MeshTV

1.0 Overview

MeshTV is an interactive program that visualizes and analyzes scientific data. MeshTV
reads SILO1 data files, which allows it to run on many hardware platforms. MeshTV
handles 1D, 2D, and 3D data and provides a variety of data operations, enabling it to be
both a visualization tool and a data analysis program. This manual covers the MeshTV
Graphical User Interface (GUI). A full description for using the SILO data format with
MeshTV can be found in theSILO-MeshTV Manual2, and instructions for writing SILO
files can be found in theSILO User’s Guide3.

While MeshTV has a Command Line Interface (CLI)4, most people prefer to use
MeshTV’s GUI. If you are just starting to use MeshTV for the first time, you might want
to readtheMeshTVGettingStartedManual5, whichcontainstutorialsanddescriptionsof
important MeshTV assumptions. If you are interested in the Command Line Interface,
please see theMeshTV Command Line Interface Manual.

Thismanualdetailsthecapabilitiesprovidedby theMeshTVGUI, explainingthefunction
of various options in the different windows. It also describes the GUI elements of the
visualization windows. It is broken into chapters, as described in Section4.

1.  A library developed at Lawrence Livermore National Laboratory to handle scientific database issues,
such as cross-platform compatibility, mesh, material, and variable data structures, and multidimensional
arrays.

2. SILO-MeshTV Manual, To be written.

3. SILO User’s Guide, UCRL-MA-118751

4. MeshTVCommandLine InterfaceManual,UCRL-MA-127443.SeeChapter1, Section5 to learnhow to
access this manual from within MeshTV.

5. MeshTV Getting Started Manual, UCRL-MA-127442. See Chapter 1, Section5 to learn how to access
this manual from within MeshTV.
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2.0 MeshTV windows

MeshTV contains a minimum of two windows. These are theMain  window titled
“MeshTV” and a visualization window titled “Window 1.” (There can be up to 16
windows of the same type as Window 1, and each window displays a different number.)

Mostsubwindowsareaccessedfrom theMain window via menuselectionswhichcontain
a ‘...’ after the text. Buttons or menus with the ‘...’, lik eSelect files... , indicate that a
window will pop up when the button is pressed or the menu item is selected.

3.0 Manual conventions

This manual uses the following conventions:

4.0 Manual chapters

This manual contains the following chapters:

Element All GUI elements, like windows, menus, and buttons, will use
bold helvetica .

Documents All document names will be italicized.

Introduction This chapter.

Main Window Descriptions of the MeshTV Main  window.

Plots Descriptions of the various plots and the plot attribute windows
and of the Variab le pulldown menu.

Operators Descriptions of the various operators and the operator attribute
windows.

File Menu Descriptions of the File  menu and any windows or operations
which are accessed via the File  menu, like the Set print
options  window.

Controls Menu Descriptions of the Contr ols menu and any windows or opera-
tions which are accessed via the Contr ols  menu, like the Ani-
mate  window.

Extra Menu Descriptions of the Extra menu and any windows or operations
which are accessed via the Extra menu, like the Preferences
window.

Window Menu Descriptions of the Windo w menu and any windows or opera-
tions which are accessed via the Windo w menu, like the Add
operation.
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5.0 On-line help

Note that to use MeshTV’s online help, you must have a 3 button mouse.

Mostof thismanualexistsason-linehelp,accessibledirectlyfrom within MeshTV. To use
this capability, run MeshTV and position your mouse cursor over the item (button, text
field, label,radiobutton,etc.)for whichyouwanthelp.Presstheright mousebutton.The
Help  window will pop up, displaying any help which is available for that particular item.
The information displayed will match the text for the item in question from the most
current version of this document.

Material for the on-line help comes directly from this document, theMeshTV User’s
Manual, which can be accessed via Netscape Navigator by selecting theUser’s
Manual...  item from theHelp  pulldown menu. Likewise, you can access theMeshTV
Getting Started Manual and theMeshTV Command Line Interface Manual via Netscape
by going to theHelp  pulldown menu and selectingGetting Star ted...  andCommand
Line Interface ... respectively.

6.0 Glossary

Certain terms contain specific meanings when used in a scientific visualization arena. If
youareconfusedaboutaword,checkfor adefinitionin theGlossary,whichoccursat the
end of this manual.

7.0 Summary

This manual covers the MeshTV GUI, but it doesn’t really cover MeshTV concepts or
demonstrate how to use the program. If this is your first time using MeshTV, be sure to
requestacopy of theMeshTVGettingStartedManualsoyoucantry out thetutorialsand
read up on some basic MeshTV concepts. Or you can access the manual via Netscape
Navigator by selecting theGetting Star ted...  item in theHelp  pulldown menu.

Help Menu Descriptions of theHelp  menu and any windows or operations
which are accessed via theHelp  menu, like theHelp  window.

Visualization win-
dows

Descriptions of the visualization windows and operations which
are accessed via these windows, like the toolbar.

Glossary Definitions of words and concepts found in this manual.
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Chapter 2 Main Window

1.0 Overview

This chapter covers the items found in the MeshTVMain window. It does not cover the
items in theMain menu bar at the top of the window, nor does it cover thePlots
pulldown, Plot attributes pulldown, Operators pulldown, Operator attributes
pulldown, or Variables pulldown. All theitemswhicharen’t coveredherearecoveredin
other chapters.

Mostoperationsin MeshTVareaccessedvia theMain window. Filescanbeopened,plots
can be drawn and animated, posted windows can be manipulated, and operations like
reflect and slice can be performed on plots.

While plots and operators are accessed from this window, they are detailed enough to
requiretheirown chapters.SeeChapter3 for adiscussionof plot typesandtheirattributes,
and Chapter4 for a discussion of operators and their attributes.

At timesyouwill needto openwindows to performotheroperations.Thosewindowsand
operationsaredescribedin otherchapters.Operationswhichdealwith filesandsaving and
printing images (things under theFile pulldown menu) can be found in Chapter5.
Chapter6 deals with operations which are problem-wide rather than plot-specific (and
which are found under theControls pulldown menu). The functionality found under the
Extra pulldown menu can be found in Chapter7. To find help on operations involving
visualizationwindows,or itemsundertheWindow pulldown menu,look in Chapter8.To
find out more about using the on-line help system, or to read the copyright, release notes,
or the list of credits, check out Chapter9.
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Figure2-1 shows the standard
MeshTVMain  window. The
window might look slightly
different when you pull it up if
you have saved your own
preferences. The files listed in
theSelected files  list will
probably be different, too.

Thereareseveralsectionsto this
window. These are theMain
menu bar, theSelected files
area, theAnimation  area, the
Active plots  area, and the
Notepad  area.

Main men u bar

This area provides pulldown
menuswhichallow youtoaccess
many MeshTV capabilities.

Selected files

This area allows you to open
files which have already been
selected.

Animation

This area provides controls to
animate plots from open files.

Active plots

This area allows specification of
the active visualization window,
provides the ability to have a

new plot replace the existing plots, and directs MeshTV to automatically update plots
when their attributes change. The area lists the current plots and allows deleting and
drawing of plots.It alsoallowsyouto choosewhichplotsto draw andto specifyattributes
for those plots. It provides a mechanism for specifying operations on plots and for setting
attributes for those operations. You can also indicate if you want to apply operators to all
plots or just to the selected plots.

Notepad

Figure 2-1: Main window

Menu

Selected
files

Animation

Notepad

Active
plots
area
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If youplanto useawindow repeatedly, but you’d prefernot to have it constantlyopenand
cluttering up your screen, you might want to post it to this area, if you can. Windows
which can be posted will have aPost  button, and once you press that button, the window
will appear in this area. On lower-resolution screens, this area can be too small to fully
view the posted windows.

2.0 Selected files area

2.1 Overview

This area, shown in Figure2-2, provides a quick
interface to your data files. This area consists of
theSelected files  list, theOpen  button, the
Replace  button, theOverla y button, and the
Output windo w icon, and theBusy c loc k
icon, which is only visible when MeshTV is
working on displaying a plot.

2.2 Selected files list

This scrollable list displays selected files. When you start MeshTV, this list will usually
alreadycontainfiles.Thesearethefiles in thedirectorythatmatchedthepathstoredin the
Select files  window (accessed via theFile  pulldown menu in the MeshTVMain
window) and that also matched the file filter found in that window. If you want to select
other files, you must go to theSelect files  window by pulling down theFile  menu and
choosing theSelect files...  entry. When you select new files via that window, the
selected files appear in this list.When you click on a file name, theOpen , Replace , and
Overla y buttons will become active. You can also open a file by double clicking on the
file name.

Each file in this list receives a number before it, like “0: myfile.silo”, and this number
allows you to associate variables in a plot with their parent data file. All plots in the
Active plots  list contain a number before them which corresponds to the number of the
file from which the variable came. For example, “0: MESH - mesh1” indicates that the
variable, mesh1, came from the “myfile.silo” file.

2.3 Open button

Use this button to open a file in theSelected files  list. This button will be grayed out
until you click on a file in the list. Once you open a file, various other options (like

Figure 2-2: Selected files area
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creatingplots)will becomeavailable.Onceyouclick on thisbutton,it will grayoutagain
until the next time you click on a file name.

2.4 Replace button

Use this button to open a file in theSelected files  list. This button will be grayed out
until youclick onafile in thelist andhavealreadyplacedplotsinto theActive plots list .
This button differs from theOpen b utton  in one significant way. If you have already
openedafile andhavecreatedplots,youcanusetheReplace buttonto openthenew file
and place the new file’s variables into the existing plots. This allows you to reuse existing
plots, but only works if the new file contains variables of the same names. You must also
make sure that theReset attrib utes on replace tog gle b utton  in thePreferences
window is off, unless you want all your plot attributes to reset to their defaults when you
replacethefile. Onceyouclick ontheReplace button,it will grayoutagainuntil thenext
time you click on a file name (and you have plots in theActive plots list ).

2.5 Overlay button

Use this button to open a file in theSelected files  list. This button will be grayed out
until youclick onafile in thelist andhavealreadyplacedplotsinto theActive plots list .
This button is like theReplace b utton , but it differs from theReplace b utton  in one
significant way. If you have already opened a file and have created plots, you can use the
Overla y buttonto openthenew file andcreatecopiesof theexistingplots,but have them
use the new file’s variables. This allows you to create new plots which are just like the
existing plots, making comparisons much easier. However, this only works if the new file
contains variables of the same names. Once you click on theOverla y button, it will gray
out again until the next time you click on a file name (and you have plots in theActive
plots list ).

2.6 Output window icon

Pressing this icon brings up a window which
hasall kindsof informationin it. Sometypes
of information the window might display
includethegraphicsdriverusedandpick and
queryoutput.Eachtimeinformationis sentto
thewindow, theiconchangesfrom ablue“i”
to a red “!” to inform you that new
information has arrived. After you open the window, the icon

reverts to the information icon to indicate you have already read the information and
needn’t look at the window again.

Figure 2-3: No new info Figure 2-4: New info
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2.7 Output window

Variouskindsof informationareprintedto thiswindow, whichpopsupafteryouclick on
theOutput window icon. Onetypeof informationis thetypeof rendereryouareusing
(e.g.,X11, GL, SoftwareRenderer),whichwill belistedwhenyoufirst bringupMeshTV.
Warnings, errors, and informational messages are also echoed here, as well as being
presented in a pop-up window. Results from certain operations, like the Pick & Query
command, appear in this window.

2.8 Busy clock icon

MeshTV informs you it’s busy by placing a busy clock icon in
this area. While you can still manipulate items in the MeshTV
Main window, you should not expect to see results from your
actions until the clock icon goes away.

3.0 Animation area

3.1 Overview

This area, shown in Figure2-7, provides file
animation control. The panel consists of a slider
scale, a text field, and five buttons. The leftmost
button goes back one frame in the animation
sequence, the next button plays the animation in
reverse, the middle button stops the animation,
thenext buttonplaystheanimation,andtherightmostbuttonmovesforwardoneframein
the animation sequence. This control panel remains grayed out until you open a file that
can be used in an animation.

Figure 2-5: Output window

Figure 2-6: Busy clock

Figure 2-7: Animation area



Animation slider

10 Chapter 2: Main Window

MeshTVcyclesthroughmultipleSILO files to performanimations.Thesefilesmustbein
a“f amily,” whichmeansthey mustfollow anamingconventionwheretherootnameis the
same, followed by increasing numbers. For example, the files “rect0001.silo” and
“rect0002.silo” comprise a family of files. These two files could be animated by MeshTV.

3.2 Animation slider

This slider shows where you are in the animation. If the problem’s time steps are regular,
3/4onthesliderbarindicatesboth3/4 in timethroughtheproblemrunand3/4 in distance
(numberof frames).If theproblem’s timestepsareirregular, thenthesliderbarwill either
indicatedistancethroughtheanimation,or timethroughtheanimation,dependingonhow
the file was opened. If file times were read in when the files were opened, the slider bar
will indicatetime,elseit will indicatedistance.Youcanspecifywhetherfile timesareread
in by pulling up thePreferences  window from theExtra  menu at the top of the
MeshTVMain window. YouwanttheIgnore file times tog gle button . Whenyouturn
this off, MeshTV will read in the file times, else it will ignore them.

3.3 Animation slider text field

This text field lists either the current frame number or the time of the animation. You can
type in your own number to jump to a particular frame or time. The number entered
indicatesdistancethroughtheanimationor timethroughtheanimation,dependingonhow
the file was opened. If file times were read in when the files were opened, the number
indicates time, else it indicates distance. You can determine whether file times are read in
by pulling up thePreferences  window from theExtra  menu at the top of the MeshTV
Main window. YouwanttheIgnore file times tog gle button . Whenyou turn thisoff,
you will read in the file times, else you will ignore them.

3.4 Reverse button

Pressing this button moves the animation back one frame.

3.5 Back button

Pressing this button plays the animation in reverse.

3.6 Stop button

Pressing this button stops a running animation.

3.7 Play button

Pressing this button starts the animation.
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3.8 Advance button

Pressing this button advances the animation by one frame.

4.0 Active plots area

4.1 Overview

MeshTV can have up to 16 visualization
windows. This area, shown in Figure2-8, allows
you to select to which window you want to draw,
whether to replace existing plots or let them
overlay each other when you add a new one, and
whether to have plot attributes automatically
apply. It contains a list of active plots and a
capability for adding and modifying plots via the
Plots, Plot attributes, andVariables menus,
whicharedescribedin Chapter3. It alsoprovides
a method for performing operations on the plots
via theOperators andOperator attributes
menus,whicharedescribedin Chapter4.Youcan
alsochoosewhetherto applyoperatorsto all plots
or just the selected ones. Note that the list of
active plots will be empty when MeshTV first starts.

4.2 Active window

Figure2-9 shows an example of theActive
window pulldown when there are four
visualizationwindowsopen.Therewill alwaysbe
one number for every open window.

This pulldown allows you to select the
visualization window to which you want to plot.
To choose a window, pull down the menu and
selectthewindow number. Thatwindow becomes
the active window, and any new plots will be drawn there.

Thedottedline at thetopof themenuindicatesthatthis is a“tear-off” menu,whichmeans
that if you click on the dotted line, the menu will “tear-off” and stay permanently posted
until you close the window, or press the ESC key while in the window.

Figure 2-8: Active plots area

Figure 2-9: Active window
pulldown



Maintain limits label and toggles

12 Chapter 2: Main Window

4.3 Maintain limits label and toggles

When theMaintain limits  toggles are off, MeshTV rescales the view according to the
limits of theplot andrecalculatesthedataextentsaccordingto thefull spectrumof data.If
youwishto fix thelimits of theview at thecurrentplot size,selecttheView toggle.If you
wish to fix the data extents so they remain the same when you switch variables or files
(this keep pseudocolor plot colors from rescaling, for example) then select theData
toggle.

4.4 Replace plots toggle button

WhenReplace plots  is off, which is the default, new plots are placed on top of existing
plots. WhenReplace plots is on, a request for a new plot causes existing plots to be
deleted when the new plot is drawn.

4.5 Auto update toggle button

When this option is turned on, any changes to plot attributes are applied automatically, so
you don’t need to press theAppl y button in a window to apply the changes you have just
made. This can be useful when you are just changing one attribute, but when you are
changingmultipleattributesit canreally slow thingsdown, sincetheplot is redrawn each
time you make a change when this option is on.

4.6 Active plots list

This list contains the list of plots for a given visualization window. Each entry consists of
thefile number(whichmatchesthefile numberin theSelected files list) followedby the
plot type,likeBoundary, thenameof variablewhichwasplotted,andany operatorswhich
have been applied, like Reflect. If you double click on a plot entry in this list, the plot
attribute window for that plot entry will pop up. To see the plots for a different output
window, you must make that window the active window. To set the active window, pull
down theActive windo w menu and select the number of the window you want. The
selected window becomes the active window, and theActive plots  list updates with the
plots for that window.

If youwantto changemultipleplotsof thesametype,selecttheplotsyouwantto modify
and then bring up the appropriate attributes window via thePlot attrib utes  menu. Any
changes you make and apply via that window will apply to all selected plots of that type.

4.7 Delete button

To removeaplot from theActive plots list, click ontheplot in thelist andthenpressthe
Delete  button. You can also select multiple plots and use this button to delete them.
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4.8 Draw button

Press theDraw button when you want to draw the plots in theActive plots list.

Note that if theReset attributes on replace toggle button in thePreferences
window is on, pressing theDraw button without adding a plot causes plots to be redrawn
with the attributes reset. TheReset attributes on replace toggle button is off by
default.

4.9 Hide/Show button

To hide a plot that has already been drawn, click on the plot in theActive plots list and
then press theHide/Show button. To unhide the plot, select the plot and press the
Hide/Show buttonagain.Youcanalsoselectmultipleplotsandusethisbuttonto hideor
show them.

4.10 Apply operators to all plots toggle button

Operators (like reflect, for example) only apply to highlighted plots unless this option is
activated. If this option is on,  chosen operators will be applied to all plots in theActive
plots list in the MeshTVMain window.

5.0 Notepad area

5.1 Overview

TheNotepad areaallowsyouto postwindowsto
one location. Unless you have posted windows
and then selectedSave settings from theFile
menu at the top of the MeshTVMain window,
this area displays only theCommand Line
Interface window. Figure2-10 also shows the
Animation window postedto theareato provide
a more interesting example.

All windows which have aPost button can be
placed into theNotepad by pressing thePost
button. Once a window is posted, itsPost button
switches to anUnpost button.

Figure 2-10: Notepad area
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Chapter 3 Plots, Plot Attributes, and
Variables

1.0 Overview

ThischaptercoversitemsfoundunderthePlots,
Plot attributes, andVariables menus in the
Active plots area of the MeshTVMain
window. The pulldown menus are shown at the
bottom of Figure3-1.

This section gives a quick description for each
menu item. More detailed descriptions follow.

Plots

ThePlots pulldown menu allows you to select
differentplot types,likeBoundaryor Mesh,using
the variables in the file.

Plot attributes

ThePlot attributes pulldown menu allows you to pop up windows which let you set
attributes for each plot.

Variables

TheVariables pulldown menu presents alternate variables for existing plots. To change
variables, select one or more plots, then choose a new variable from the list.

Figure 3-1: Active plots area
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2.0 Plots menu

2.1 Overview

Selecting the plots menu brings up a list
of MeshTV plot types. Plots for which
your data file has no data will be grayed
out. If you can display a plot, pulling the
mouse toward the right while holding
down theleft buttonwill show youwhich
variablesareavailable.Releasethemouse
button when your cursor is over the
variable you want to plot, and a new plot
will appearin theActive plots list. Note
that this menu will be grayed out (and
inaccessible) until you open a file.

Available plot types areBlock, Boundary, Contour, Filled Boundary, Label,
Mesh, Pseudocolor, Surface, andVector.

In the example shown in Figure3-2, if you pulled to the right on theContour entry, you
would see a list of variables as in Figure3-3, assuming you first opened the MeshTV
sample data file, curv2d.silo.

2.2 Block plot

This plot displays a color-coded breakdown of the blocks, or domains, in a multiblock mesh.  With the fill

option off, it displays the boundaries between these blocks.

Figure 3-2: Plots menu Figure 3-3: Contour
variables
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2.3 Boundary plot

This plot displays the boundaries between materials.

2.4 Contour plot

This plot displays the location of values for scalar variables like density or pressure, using
lines for 2D plots and surfaces for 3D plots. In visualization terms, these plots are
isosurfaces.
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2.5 Filled boundary plot

This plot displays a different color for each material in the problem.

2.6 Label plot

This plot assigns numbers or strings to nodes and/or zones in the problem.
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2.7 Mesh plot

This displays the problem mesh.

2.8 Pseudocolor plot

This plot uses color to show variable values in a problem.
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2.9 Surface plot

This plot displays 2D information as a surface, using the value of the given variable for the
height.

2.10 Vector plot

This plot displays vector variables.
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3.0 Plot attrib utes menu

3.1 Overview

This pulldown menu provides access to windows that allow
you to change plot attributes. Menu items with a ... in the name
indicate that a window will open when the item is selected. The
dotted line at the top of the menu denotes a "tear-off" menu,
which means that when you click on the dotted line, the menu
will "tear off" and stay posted until you close the window or
press the ESC button while the window is selected.

The available options are Bloc k, Boundar y, Contour ,
Curve, Filled boundar y, Label , Mesh , Pick,
Pseudocolor , Refline , Surface , and Vector . Each window
allows you to set options for the plot type of the same name.
The attributes can be applied to existing plots, or they can
become the default for any plots created after changing the
attributes.

4.0 Similar items

Many plots share similar attributes, like the ability to create log plots, as well as similar
widgets, like the Appl y and Dismiss  buttons. Rather than repeat the descriptions for
these elements in the description for each window, common elements are described here,
beginning with a table which details which windows include which elements, and ending
with a description of the elements themselves.
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Block • • • • • • • • • • •

Boundary • • • • • • • • • •

Contour • • • • • • • • • •

Curve • • • • • • • • •

Filled
Boundary • • • • • •

Label • • • • • •

Figure 3-4: Plot attributes
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4.1 Apply button

PressingtheApply buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss button without pressing
Apply.

4.2 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.

4.3 Fill type radio buttons

These buttons determine the type of fill used when drawing a plot. Filled means solid,
filled, and shaded (in three dimensions).Internal means only the boundary between
objects is drawn. Wireframe means only the outline is drawn.

4.4 Legend toggle button

Thisbuttondetermineswhethera legendis includedwith theplot. Solongaslegendsfor
plots are globally turned on (via a control in theAnnotation window), a legend is
displayed for a given plot when this option is on.

Mesh • • • • • • • • •

Pick • • •

Pseudo-
color • • • • • • •

Reference
Line • • • • • • • • •

Surface • • • • • • •

Vector • • • • • • • • •
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4.5 Line color button

This button allows you to select a new color for your lines using thePalette editor.
Clicking the color button will activate thePalette editor so a new line color can be
selected. The number displayed on the line color button represents the index of the color
that is assigned to the line color.

4.6 Line style menu

Thismenuallowsyouto selectoneof four line styles.Thesearesolid,dashed,dotted,and
dot-dashed.

4.7 Line width menu

This menu allows you to select one of four line widths: hair width, narrow, medium, and
wide.

4.8 Log button

This option determines whether data and the accompanying legend are displayed in a
linearor log format.If legendsareturnedon, thelegendanddataaredisplayedwith a log
scale when this option is on.

4.9 Make default button

If youselectthisbutton,changesyouhavemadebecomethedefault for futureplotsof this
type. Existing plots are unaffected, and these defaults last only for the duration of the
MeshTV session. To permanently save the new defaults, you must selectSave settings
from theFile menu after setting them with theMake default button.

4.10 Multiple button

This button allows you to use multiple colors in a plot. If you select this button, the
selected plot will use multiple colors instead of a single color.

4.11 Post button

If you plan to use a window repeatedly, but you don’t want it cluttering up your screen,
youmightwantto postit. Whenawindow is posted,it appearsin theNotepad areaat the
bottom of the MeshTVMain window, where it remains until it is unposted. Press this
button to post the window.  Once the window is posted, this button will change to
Unpost.
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A posted window will only appear in theNotepad for the duration of the current
MeshTVsession.To permanentlyretainawindow in theNotepad,selectSave settings
from theFile menu.

4.12 Reset button

To restore a window to default settings, undoing any changes you have made, press the
Reset button.  To apply these default values to selected plots, press theApply button.
Default values are the ones in effect when you started MeshTV, unless the window has a
Make default button, in which case the defaults will be the values in effect when you
pressed this button, if you did.

4.13 Single button

Thisbuttonallowsyouto useasinglecolor for theentireplot. If youselectthisbutton,the
selected plot will use a single color instead of multiple colors. This button is often
accompaniedby anotherbuttonthatallowsyou to selectthesinglecolorwith thePalette
editor.  Clicking the companion button will activate thePalette editor so a new single
colorcanbeselected.Thenumberdisplayedonthecompanionbuttonrepresentstheindex
of the single color.

5.0 Block plot attributes

5.1 Block plot attributes menu item

This item pops up a window that allows you to set plot attributes for block plots. If you
select a block plot from theActive plots list in the MeshTVMain window, then
attributesyouchangeandapplywill beappliedto theselectedplot.Unselectedblockplots
will not be changed. If you select this item without selecting a block plot first, you will
have to select a block plot before you can apply the changes. Note that if you make any
changesin thiswindow andthenselectablockplot, theattributesof theselectedplot will
replace your changes.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.
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5.2 Block plot attrib utes window

TheBlock plot attributes window looks like Figure3-
5, if you are using MeshTV’s defaults. If you aren’t, the
values might be different.

This window allows you to set the attributes assigned to
existingor futureblockplots.Theattributesincludethings
like line width, style, and color, and the ability to change
the fill type.

If you don’t see a description for an item in this window,
check in the Shared items section near the front of the
chapter.

5.3 Point size text field

When viewing a point mesh, the size of the points can be
asjusted using this text field.  The default point size is
0.50.

5.4 Separate toggle button

When viewing a mesh using typeInternal or typeWireframe, often the lines or
polygons can overlap each other, making it more difficult to determine the true color to
which each block corresponds.  Use this toggle button to separate each block by a small
amount and prevent the blocks from overlapping.

6.0 Boundary plot attrib utes

6.1 Boundary plot attrib utes menu item

This itempopsupawindow thatallowsyouto setplot attributesfor boundaryplots.If you
select a boundary plot from theActive plots list in the MeshTVMain window, then
attributes you change and apply will be applied to the selected plot. Unselected boundary
plots will not be changed. If you select this item without selecting a boundary plot first,
youwill have to selectaboundaryplot beforeyoucanapplythechanges.Notethatif you
make any changes in this window and then select a boundary plot, the attributes of the
selected plot will replace your changes.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only

Figure 3-5: Block plot attributes
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future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

6.2 Boundary plot attributes window

TheBoundary plot attributes window looks like
Figure3-6, if you are using MeshTV’s defaults. If you
aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassignedto
existingor futureboundaryplots.Theattributesinclude
things like boundary color and volume fraction.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

6.3Boundary color buttons

These color buttons display the colors for each
boundary. To change boundary colors, click on a
boundary color button to activate thePalette editor.

Selectinganew colorfor aboundaryin thePalette editor will updatetheboundarycolor
in this window. The number displayed on a boundary color button represents the index of
the color that is currently assigned to the given boundary.

7.0 Contour plot attributes

7.1 Contour plot attributes menu item

This item pops up a window that allows you to set plot attributes for contour plots. If you
select a contour plot from theActive plots list in the MeshTVMain window, then
attributes you change and apply will be applied to the selected plot. Unselected contour
plotswill notbechanged.If youselectthis itemwithoutselectingacontourplot first, you
will have to selectacontourplot beforeyoucanapplythechanges.Notethatif youmake
any changes and then select a contour plot, you will lose your changes since the window
will update with attributes from the selected plot.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

Figure 3-6: Boundary plot attributes
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7.2 Contour plot attributes window

TheContour plot attributes window looks like
Figure3-7,if youareusingMeshTV’sdefaults.If you
aren’t, the values might be different.

This window allows you to set the attributes assigned
to existing or future contour plots. The attributes
includethingslikecontourcolorandwhetheralegend
should be plotted.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

7.3   Contour color buttons

These color buttons display the colors for each
contour. To change contour colors, click on a contour
colorbuttonto activatethePalette editor. Selecting
a new color for a contour in thePalette editor will
update the contour color in this window. The number
displayed on a contour color button represents the index of the color that is currently
assigned to the given contour.

7.4   Select by options

Bedefault,MeshTVconstructs10 levelsinto which thedatafall. Theselevelsarelinearly
interpolated between the data minimum and data maximum. However, you can set your
own number of levels, specify the levels you want to see, or indicate percentages for the
levels.

Three options exist for specifying how levels are determined. These areN levels,
Levels, andPercent. N levels, thedefaultmethod,allowsyouto specifythenumberof
levelswhichwill begenerated,with 10beingtheMeshTVdefault.Levels requiresyouto
specify real numbers for the levels you want to see.Percent takes a list of percentages,
like 50.5, 55, 60, and 75. Using the numbers just mentioned, the first contour would be
placed at the value which is 50.5% of the way between the minimum and maximum data
values. The next contour would be placed at the value which is 55 percent of the way
between the minimum and maximum data values, and so forth.

Figure 3-7: Contour plot attributes
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TheN levels andPercent selection options also allow you to select the data range
between which to interpolate the levels, if you select theLimits toggle button. When the
Limits toggle is on, you can specify a minimum and/or maximum value, and the
interpolation algorithm will select levels based linearly between those values, though all
data will be displayed.

7.5 Limits toggle button

If youwantto restricttherangeof datausedby thecontourplot to generateits levels,this
is the option to use. Once you select the button, theMin andMax text fields become
active, and you can enter in the range to use. You can change one or both fields.

This option is only active when theSelect by option is set to eitherN levels or
Percent.

7.6 Min text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data minimum is used, else the contour plot uses the
number entered in the text field as the minimum number for calculating where contour
levels are placed. Contour levels are always placed between the minimum and maximum
values.

7.7 Max text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data maximum is used, else the contour plot uses the
number entered in the text field as the maximum number for calculating where contour
levels are placed. Contour levels are always placed between the minimum and maximum
values.

8.0 Curve plot attributes

8.1 Curve plot attributes menu item

This item pops up a window that allows you to set plot attributes for curve plots. If you
select a curve plot from theActive plots list in the MeshTVMain window, then
attributesyouchangeandapplywill beappliedto theselectedplot.Unselectedcurveplots
will not be changed. If you select this item without selecting a curve plot first, you will
have to select a curve plot before you can apply the changes. Note that if you make any
changes and then select a curve plot, you will lose your changes since the window will
update with the attributes of the selected plot.
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You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

8.2 Curve plot attributes window

TheCurve plot attributes window looks like
Figure3-8, if you are using MeshTV’s defaults. If you
aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassignedto
existing and future curve plots. The attributes include
things like line color and whether a legend should be
plotted. To assign the output window which receives
curve plots (when you draw lines in the line-out mode)
or to indicate that you want to replace existing plots
when a new curve is generated, you must open the
Line-out window in theControls menu at the top of
the MeshTVMain window.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

8.3 Labels toggle

This toggleallowsyouto turncurve labelsonandoff. Labelsprovide identification,but if
youhavetoomany curvesin agivenwindow, thelabelscanobscuretoomuchinformation
to be useful.

9.0 Filled boundary plot attributes

9.1 Filled boundary plot attributes menu item

This itempopsupawindow thatallowsyouto setplot attributesfor filled boundaryplots.
If you select a filled boundary plot from theActive plots list in the MeshTVMain
window, then attributes you change and apply will be applied to the selected plot.
Unselected filled boundary plots will not be changed. If you select this item without
selecting a filled boundary plot first, you will have to select a filled boundary plot before
you can apply the changes. Note that if you make any changes and then select a filled
boundaryplot, youwill loseyourchangessincethewindow will updatewith theattributes
of the selected plot.

Figure 3-8: Curve plot attributes
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You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

9.2 Filled Boundary plot attributes window

TheFilled boundary plot attributes window looks
like Figure3-9, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to set the attributes assigned to
existing or future filled boundary plots. The attributes
include things like zone type, volume fraction, and
whether to plot the legend.

If youdon’t seeadescriptionfor anitem in thiswindow,
check in the Shared items section near the front of the
chapter.

9.3Material color buttons

These color buttons display the colors for each material.
To changematerialcolors,click onamaterialcolorbuttonto activatethePalette editor.
Selectinganew color for amaterialin thePalette editor will updatethematerialcolor in
this window. The number displayed on a material color button represents the index of the
color that is currently assigned to the given material.

9.4 Zone type radio buttons

Theseradiobuttonsdetermineif all zoneswill beincludedin thefilled boundaryplot, or if
only clean zones will be included. “Clean” zones contain only one material as opposed to
two or more. Zones with two or more materials are called “mixed” zones.

10.0 Label plot attributes

10.1 Label plot attributes menu item

This item pops up a window that allows you to set plot attributes for label plots. If you
select a label plot from theActive plots list in the MeshTVMain window, then
attributesyouchangeandapplywill beappliedto theselectedplot. Unselectedlabelplots

Figure 3-9: Filled boundary attributes
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will not be changed. If you select this item without selecting a label plot first, you will
have to select a label plot before you can apply the changes. Note that if you make any
changes and then select a label plot, you will lose your changes since the window will
update with the attributes of the selected plot.You can modify the default settings for
attributesof futureplotsby openingthiswindow, makingyourchanges,andthenpressing
theMake default button.  This affects only future plots, not existing ones, and stays in
effect only for the remainder of the current MeshTV session unless you also selectSave
settings from theFile menu.

10.2 Label plot attrib utes window

TheLabel plot attributes window looks like
Figure3-10,if youareusingMeshTV’sdefaults.If you
aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassignedto
existing or future label plots. The attributes include
things like labeling zones, nodes, or both; how many
labelsto show; wherelabelsshouldbeplaced;andhow
large the labels should be.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

10.3 Nodes toggle button

When this toggle is selected, nodes of the mesh are
labeled. Unless a specific label is specified, all nodes are labeled. If a value is specified in
theNode offset text field, thenonly thatnodeis labeled.WhentheNodes toggleis off,
theNode offset text field and accompanying label become insensitive to user input.

10.4 Node offset label and text field

WhentheNodes togglebuttonis selected,this labelis no longergrayedout,andyoucan
type values into the text field. If you type a value into the text field, MeshTV finds the
node represented by that value and labels it with the contents of theString text field. As
soon as you type a value into theNode offset text field, theString text field and
accompanying labelbecomeactive,allowing you to specifythestringyouwish to usefor
the label.

Figure 3-10: Label plot attributes
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Valid values are an integer number for a given node, or i,j (for 2D) and i,j,k (for 3D)
locations. The location notation only works with logically rectangular meshes, so
unstructured meshes do not allow this kind of input.

10.5 Zones toggle button

When this toggle is selected, zones of the mesh are labeled. Unless a specific label is
specified, all zones are labeled. If a value is specified in theZone offset text field, then
only that zone is labeled. When theZones toggle is off, theZone offset text field and
accompanying label become insensitive to user input.

10.6 Zone offset label and text field

WhentheZones togglebuttonis selected,this labelis no longergrayedout,andyoucan
typevaluesinto thetext field. If youtypeavalueinto thetext field,MeshTVfindsthezone
represented by that value and labels it with the contents of theString text field. As soon
as you type a value into theZone offset text field, theString text field and
accompanying labelbecomeactive,allowing you to specifythestringyouwish to usefor
the label.

Valid values are an integer number for a given zone, or i, j (for 2D) and i, j, k (for 3D)
locations. The location notation only works with logically rectangular meshes, so
unstructured meshes do not allow this kind of input.

10.7 Flip button

TheFlip buttonallowsyou to easilyswitchbetweenlabelingnodesor zoneswith just the
push of a button. This button is active only when either theNodes or Zones toggle is
active, and when pressed, it deselects the selected type (Node or Zone) and selects the
other type.

10.8 String label and text field

When you are labeling a single node or zone, you can indicate that a particular string,
instead of the standard node/zone number, be placed at that location. The string might be
something like “*”, or even “Here”, though one character strings usually work better due
to space constraints. TheString text field is insensitive to user input and the label is
grayed out until only one node and/or zone is being labelled.

10.9 Number of labels to show toggle and text field

When this toggle is turned on, MeshTV displays the number of labels indicated in the
accompanying text field, else MeshTV displays all labels. By specifying a lower number,
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like 200, you can reduce the drawing time for many label plots and possibly make things
more readable since labels will be less likely to overlap, but you might not get the label
you want. However, if you increase the number too much, the labels can blanket the
object,obscuringboththemselvesandany otherplots.Notethatthisnumberindicatesthe
number which will be visible in the picture, so if you zoom in, you will see labels
“moving” asnew labelsare“turnedon.” If youzoomin closelyenough,all thelabelswill
be drawn.

10.10 Horizontal justification option menu

Usethisoptionto controlthehorizontalplacementof alabel.
The label can be centered horizontally on the node/zone, or
placed to the left or right of the node/zone. The default is to
center the label.

10.11 Vertical justification option menu

Use this option to control the vertical placement of a label.
The label can be centered vertically on the node/zone, or
placed above (Top) or below (Bottom) the node/zone. The
default is to center the label.

10.12 Text height text field

Usethisbuttonto typein text heightsfor thelabels.Thisparticularoptionmight requirea
little experimenting before you find the height you like. The default value is 0.02.

11.0 Mesh plot attributes

11.1 Mesh plot attributes menu item

This item pops up a window that allows you to set plot attributes for mesh plots. If you
select a mesh plot from theActive plots list in the MeshTVMain window, then
attributesyouchangeandapplywill beappliedto theselectedplot.Unselectedmeshplots
will beunchanged.If youselectthis itemwithoutselectingameshplot first, youwill have
to selectameshplot beforeyoucanapplythechanges.Notethatif youmakeany changes
andthenselectameshplot, youwill loseyourchangessincethewindow will updatewith
the attributes of the selected plot.

Figure 3-11: Horizontal
justification menu

Figure 3-12: Vertical
justification menu
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You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

11.2 Mesh plot attributes window

TheMesh plot attributes window looks like
Figure3-13,if youareusingMeshTV’sdefaults.If you
aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassignedto
existing or future mesh plots. The attributes include
things like whether the legend will be shown and how
much of the mesh to draw.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

11.3Outline only toggle

When this toggle is selected, a subset of the mesh is
drawn,sometimesdrawing only theoutline.How much
of the mesh is drawn is set by theError text field,

which is grayed out until this toggle is activated.

While thisworksfor both2D and3D datafiles,usingthisoptionyieldsanoutlineonly for
2D data sets.

11.4 Err or text field

This text field becomes active once you turn on theOutline only toggle. The numeric
value in this field ranges from 0.0 to 1.0, where 0.0 means draw the entire mesh and 1.0
means remove as much as possible. This number actually controls how much of the mesh
is drawn by signifying how much deviation (error) from a straight line or surface is
allowed before lines/surfaces will be combined. Thus, if the allowed deviation is 0, then
all lines must be drawn. If the allowed deviation is 0.5, then lines can have a significant
angle and still be collapsed into one line. Therefore, for some meshes and all 2D meshes,
the only real options are either 0.0 or 1.0. The default is 0.01.

11.5 Point size

When plotting a point mesh, you can set the size of the points. The default size is 0.05.

Figure 3-13: Mesh plot attributes
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12.0 Pick plot attributes

12.1 Pick plot attributes menu item

This itempopsupawindow thatallowsyouto setthetext color for futurepick plots.Once
youhaveperformedthepick action,youcanno longerchangethetext colorof themarker
letter it produces, so you need to set the text color first.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

12.2 Pick plot attributes window

ThePick plot attributes window looks like
Figure3-14, if you are using MeshTV’s defaults. If
you aren’t, the value of the text color might be
different.

This window allows you to set the text color used in
future pick plots.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

12.3 Text color button

Thisbuttonallowsyouto selectanew color for your text usingthePalette editor. Click
the button to activate thePalette editor and select a new text color.

13.0 Pseudocolor plot attributes

13.1 Pseudocolor plot attributes menu item

This item pops up a window that allows you to set plot attributes for pseudocolor plots. If
you select a pseudocolor plot from theActive plots list in the MeshTVMain window,
then attributes you change and apply will be applied to the selected plot. Unselected
pseudocolor plots will not be changed. If you select this item without selecting a
pseudocolor plot first, you will have to select a pseudocolor plot before you can apply the
changes. Note that if you make any changes and then select a pseudocolor plot, you will
lose your changes since the window will update with the attributes of the selected plot.

Figure 3-14: Pick plot attributes
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You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

13.2 Pseudocolor plot attributes window

ThePseudocolor plot attributes window looks
likeFigure3-15,if youareusingMeshTV’sdefaults.If
you aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassignedto
existing or future pseudocolor plots. The attributes
include things like whether the legend will be shown,
whether to display the data as nodal, zonal, or with its
natural centering, and which data limits to use when
making the plot.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

13.3Centering toggles

These toggles determine how data in the pseudocolor
plot is shown. Natural indicates to display the data
with its natural centering. This means that node-
centereddatawill bedisplayedat thenodeswith colors

beinglinearly interpolatedbetweenthenodes,andzone-centereddatawill bedisplayedas
zonal values, giving a slightly “blocky” look to the picture. If you selectnodal, then all
information will be displayed at the nodes with color interpolated between. This will
produce a smoother picture, but for variables which are actually zone-centered, you will
losesomedata(localminimaandmaxima).If youselectzonal, all datawill bedisplayed
as if they were zone-centered. This will produce a blockier picture. Again, this will blur
out minima/maxima for node-centered data.

13.4 Limits toggle

If youwantto restricttherangeof datausedby thepseudocolorplot to generateits output,
this is the option to use. Once you select this button, theMin andMax text fields will
become active, and you can enter in the range to use. You can change one or both fields.

Figure 3-15: Pseudocolor attributes
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13.5 Min text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data minimum is used, else the pseudocolor plot uses
the number entered in the text field as the minimum number. When a user-supplied
number is used, all data values below this minimum map to the same color as the user-
supplied minimum.

13.6 Max text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data maximum is used, else the pseudocolor plot uses
the number entered in the text field as the maximum number. When a user-supplied
number is used, all data values above this maximum map to the same color as the user-
supplied maximum.

13.7 Scale radio buttons

These radio buttons determine the type of scaling used to display the data in the
pseudocolor plot. There are three types of scaling:linear, log, andskew. Linear, which
is the default, uses a linear mapping of data values to color values. Log scaling is used to
map small ranges of data to larger ranges of color. Skew scaling goes one step further by
using an exponential function based on a skew factor to adjust the mapping of data to
color. The function used in skew scaling is(s^d - 1) / (s - 1) wheres is a scale factor
greaterthanzeroandd is adatavaluethathasbeenmappedinto arangefrom zeroto one.
You control how data is mapped to colors by changing the skew factor. A skew factor of
one is equivalent to linear scaling but values either smaller or larger than one produce
curves that will map either the high or low end of the data to a larger color range.

13.8 Skew factor text field

This text field becomes active once the pseudocolor scale has been set to skew. The skew
factor text field is used to specify the skew factor used during skew scaling. Values used
for the skew factor are real numbers greater than zero. A skew factor of 1 is equivalent to
linearscalingwhile valueslike0.1,100will mapthehighor low pseudocolorplot datato
larger color ranges in order to better highlight differences in data values. When linear or
log scaling are being used, this text field is disabled.

13.9 Lighting toggle

This toggle turns lighting on/off for the current pseudocolor plot.  Note that this only
affects 3D plots.  Changing the value of this attribute will not change the appearance of a
2D plot. Lighting calculationssignificantlyincreasethetime it takesto renderascene,so
if speed is a necessity, then it might be best to turn lighting off.  However, lighting adds
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detail and depth to a pseudocolor plot, two characteristics important for movies.  If your
goalis to produceamovie file from asequenceof pseudocolorplots,thenlit pseudocolor
plots will probably look the best.

13.10 Point size text field

When creating a pseudocolor plot of a point mesh, you can set the point size. The default
size is 0.05.

14.0 Reference line plot attributes

14.1 Reference line plot attributes menu item

This itempopsupawindow thatallowsyouto setplot attributesfor referenceline plots.If
youselecta referenceline plot from theActive plots list in theMeshTVMain window,
then attributes you change and apply will be applied to the selected plot. Unselected
reference line plots will not be changed. If you select this item without selecting a
reference line plot first, you will have to select a reference line plot before you can apply
the changes. Note that if you make any changes and then select a reference line plot, you
will lose your changes since the window will update with the attributes of the selected
plot.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.
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14.2 Reference line plot attributes window

TheReference line plot attributes window
looks like Figure3-16, if you are using MeshTV’s
defaults.If youaren’t, thevaluesmightbedifferent.

This window allows you to set the attributes
assigned to existing or future reference line plots.
The attributes include things like setting the
endpoints which define the line, and setting the
line’s color, style, and width attributes.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

14.3 Endpoints area

This area allows you to change the endpoints of existing reference line plots. You can
specify whether the line should be absolute (a straight line from the starting point to the
ending point) or logical (a line which follows the mesh.)

14.3.1 Absolute endpoints radio button

When you switch a graphics output window into line-out mode (holding down the right
mouse button and selectingMode andLine-out from the pop-up menu), you can draw
lines in the window.

Two kinds of lines can be drawn.  By default, straight lines with absolute endpoints are
drawn, though you can switch to drawing logical lines that follow the mesh by selecting
theLogical toggle in theLine-out window found under theControls menu.

When you select a reference line in theActive plots area, you can modify its endpoints
by selecting theAbsolute endpoints radio button and putting the coordinates of the
starting point into theFrom text field and the coordinates of the ending point into theTo
text field. After you hitApply, the endpoints of the line will snap to the points you
entered. Note that this option applies only to existing lines, so the setting is not saved
when you hit theMake default button.

14.3.2 Logical endpoints radio button

When you switch a graphics output window into line-out mode (holding down the right
mouse button and selectingMode andLine-out from the pop-up menu), you can draw
lines in the window.

Figure 3-16: Reference line plot
attributes
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Two kinds of lines can be drawn.  By default, straight lines with absolute endpoints are
drawn, though you can switch to drawing logical lines that follow the mesh by selecting
theLogical toggle in theLine-out window found under theControls menu.

When you select a reference line in theActive plots area, you can modify its endpoints
by selecting theLogical endpoints radio button and putting the coordinates of the
starting point into theFrom text field and the coordinates of the ending point into theTo
text field. After you hitApply, the endpoints of the line will snap to the points you
entered, and the line will follow the mesh. Note that this option applies only to existing
lines, so the setting is not saved when you hit theMake default button.

15.0 Surface plot attributes

15.1 Surface plot attributes menu item

This item pops up a window that allows you to set plot attributes for surface plots. If you
select a surface plot from theActive plots list in the MeshTVMain window, then
attributes you change and apply will be applied to the selected plot. Unselected surface
plotswill notbechanged.If youselectthis itemwithout selectingasurfaceplot first, you
will have to select a surface plot before you can apply the changes. Note that if you make
any changes and then select a surface plot, you will lose your changes since the window
will update with the attributes of the selected plot.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

15.2 Surface plot attributes window

TheSurface plot attributes window looks like
Figure3-17, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to set the attributes
assigned to existing or future surface plots. The
attributesincludethingslikewhetherthelegendwill
be shown, whether to show a wireframe on the
surface, and what color to make the surface.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

Figure 3-17: Surface plot attributes
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15.3 Surf color button

This button allows you to select the surface color. This color can be eitherZ value or a
solid color. If the desired color isZ value, click the "z-value" radio button. Z value,
which is thedefault,colorsthesurfacebasedon thevalueof thevariableyouhavechosen
for thesurfaceplot. Notethatthismenuwill begrayedout if theSurface togglebuttonis
deselected.If asolidcolor is desired,click the"color" radiobuttonandselectasolidcolor
by clicking the color button immediately to its right. Doing so will activate thePalette
editor and a new surface color can be selected

15.4 Wir e color button

Thisbuttonallowsyouto selectanew colorfor yourwire frameusingthePalette editor.
Clicking the color button will activate thePalette editor so a new line color can be
selected. Note that this menu will be grayed out if theWireframe toggle button is
deselected

15.5 Limits toggle

If youwantto restricttherangeof datausedby thesurfaceplot to generateits output,this
is the option to use. Once you select the button, theMin andMax text fields become
active, and you can enter in the range to use. You can change one or both fields.

15.6 Min text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data minimum is used, else the surface plot uses the
numberenteredin thetext field astheminimumnumber. Whenauser-suppliednumberis
used, all data values below this minimum map to the same color as the user-supplied
minimum. Note that setting a minimum also affects the vertical scaling of the plot.

15.7 Max text field

This text field becomes active once theLimits toggle button is selected. When the field
contains the string “off,” the actual data maximum is used, else the surface plot uses the
numberenteredin thetext field asthemaximumnumber. Whenauser-suppliednumberis
used, all data values above this maximum map to the same color as the user-supplied
maximum. Note that setting a maximum also affects the vertical scaling of the plot.
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15.8 Surface toggle

When this toggle is selected, the surface is drawn. You might want to turn this off if you
wanted to see just the wire frame. You can modify the color of the surface via theSurf
color options.

15.9 Wire frame toggle

When this toggle is selected, a wire frame of the surface is plotted. You can modify the
color of the lines by using theWire color button.

16.0 Vector plot attributes

16.1 Vector plot attributes menu item

This item pops up a window that allows you to set plot attributes for vector plots. If you
select a vector plot from theActive plots list in the MeshTVMain window, then
attributes you change and apply will be applied to the selected plot. Unselected vector
plots will not be changed. If you select this item without selecting a vector plot first, you
will have to select a vector plot before you can apply the changes. Note that if you make
any changes and then select a vector plot, you will lose your changes since the window
will update with the attributes of the selected plot.

You can modify the default settings for attributes of future plots by opening this window,
making your changes, and then pressing theMake default button.  This affects only
future plots, not existing ones, and stays in effect only for the remainder of the current
MeshTV session unless you also selectSave settings from theFile menu.

16.2 Vector plot attributes window

TheVector plot attributes window looks like
Figure3-18, if you are using MeshTV’s defaults. If you
aren’t, the values might be different.

This window allows you to set the attributes assigned to
existing or future vector plots. The attributes include
thingslike thescale(length)of thevectors,theheadsize
of thevectors,andthetotalnumberof vectorsto display.

If youdon’t seeadescriptionfor anitemin thiswindow,
check in the Shared items section near the front of the
chapter.

Figure 3-18: Vector plot attributes
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16.3 Scale text field

This text field governs the scale (length) of the vector.

16.4 Head size text field

This text field governsthesizeof theheadonthevector. Thedefault is 0.25,whichmeans
that the head takes up 1/4th of the length of the vector.

16.5 Nvectors text field

This text field allows you to select the number of vectors to display. The default is 400,
though this number is too small for many plots. If you increase the number too much,
however, the vectors will blanket the object, obscuring both themselves and any other
plots.

17.0 Variables menu

17.1 Overview

TheVariables menu presents alternate variables for a selected plot type, and the menu
containsdifferentvariablesdependinguponwhichplot is selected.For example,if aMesh
plot is selected from theActive plots list, then the variables in this menu will be mesh
variables from the open file. If a pseudocolorplot is chosen instead, then this menu will
contain variables suitable for pseudocolor plots, like density or pressure. If you have
selected a pseudocolor plot and click on a variable in theVariables menu, then the
pseudocolor plot will be redrawn using the new variable. This allows you to switch to a
new variable while keeping the same attributes for the plot.
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Chapter 4 Operators and Operator
Attributes

1.0 Overview

This chapter covers the items found under the
Operator andOperator attributes menus in
theActive plots area of the MeshTVMain
window. The pulldown menus are shown in
Figure4-1.

This section gives a quick description of each
button item. More detailed descriptions follow
this section.

Operators

TheOperators pulldown menu allows you to
select different plot operators, like Reflect or
Index select.

Operator attributes

TheOperator attributes pulldown menu allows you to pop up windows which let you
set attributes for each operator.

Figure 4-1: Active plots area
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2.0 Operators menu

2.1 Overview

Selecting this menu item pops up a list of MeshTV operators. First
highlight the plot to which you want to apply the operator, unless
you have theAppl y operator s to all plots tog gle b utton
(locatedabovetheOperator s menubeneaththeActive plots list )
turned on, in which case the operator will be applied to all plots.
Select the operator you wish to apply. The plot will redraw with the
operator applied. Note that this menu will be grayed out (and
inaccessible) until you open a file.

The dotted line at the top of the menu denotes a "tear-off" menu,
which means that when you click on the dotted line, the menu will
"tear off" and stay posted until you close the window or press the
ESC button while the window is selected.

Available operators areArbitrar y slice , Erase , Index select , Material select ,
Orthogonal slice , Reflect plot , andSegment . You can remove the last applied
operator, or all the operators, but you cannot remove operators in an arbitrary order.

2.2 Arbitrary slice operator

This operator takes an arbitrary slice through a 3D data set. The coordinates of the slice
plane are set in theArbitrar y slice operator attrib utes  window.  You can leave the
slice in 3D or map it into 2D.

2.3 Erase operator

This operator allows you to remove a region of a 3D plot. The intersection of up to 6
regions defines the region to remove.

2.4 Index select operator

Theindex selectoperatorperformsalogicalsubsettingoperationonastructuredmesh.By
specifying a minimum index, a maximum index, and an increment for each logical
dimension of the mesh, you select the zones to display.

2.5 Material selection operator

Thematerialselectionoperatorremovesmaterialsfrom ameshsothey donotappearin a
plot.

Figure 4-2: Operators
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2.6 Orthogonal slice operator

This operator takes an orthogonal slice through a 3D data set. The axis along which the
slice is taken (x, y, or z) is set in theOrthogonal slice operator attrib utes  window.

2.7 Reflect plot operator

This operator reflects a plot across an axis.

2.8 Segment operator

This operator allows you to display a single zone and then to interactively add or subtract
neighboring zones. It works only for 3D UCD datasets.

2.9 Remove last operator

When you select this option, the last applied operator is removed, and affected plots are
redrawn.

2.10 Remove all operators

When you select this option, all operators are removed, and affected plots are redrawn.

3.0 Operator attrib utes menu

3.1 Overview

This pulldown menu provides access to windows which allow you
to change operator attributes. Menu items with a... in the name
indicate that a window will open when the item is selected. The
dotted line at the top of the menu denotes a "tear-off" menu, which
means that when you click on the dotted line, the menu will "tear
off" and stay posted until you close the window or press the ESC
button while the window is selected.

The available options areArbitrar y slice , Erase , Index select ,
Material selection , Orthogonal slice , Reflect plot , and
Segment . Each window allows you to set attributes for the
operator type of the same name. The attributes can be applied to

Figure 4-3: Operator
attributes menu
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existing operators, or they can become the default for operators assigned after changing
the attributes.

4.0 Similar items

Many operators share similar items, like theApply andDismiss buttons. Rather than
repeat the descriptions for these elements in the description for each window, common
elementsaredescribedhere,beginningwith a tablewhichdetailswhichwindows include
which elements, and ending with a description of the elements themselves.

4.1 Apply button

PressingtheApply buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss button without pressing
Apply.

4.2 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.
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4.3 Make default button

If youselectthisbutton,any changesyouhavemadewill becomethedefault for all future
operators of this type. Existing plots are unaffected, and these defaults last only for the
duration of one MeshTV session. To permanently save the new defaults, you must select
Save settings from theFile menu after setting them with theMake default button.

4.4 Post button

If you plan to use a window repeatedly, but you don’t want it cluttering up your screen,
youmightwantto postit. Whenawindow is posted,it appearsin theNotepad areaat the
bottom of the MeshTVMain window, where it remains until it is unposted. Press this
button to post the window.  Once the window is posted, this button will change to
Unpost.

4.5 Reset button

To restore a window to default settings, undoing any changes you have made, press the
Reset button.  To apply these default values to selected plots, press theApply button.
Default values are the ones in effect when you started MeshTV, unless the window has a
Make default button, in which case the defaults will be the values in effect when you
pressed this button, if you did.

5.0 Arbitrary slice operator attributes

5.1 Arbitrary slice operator attributes menu item

This item pops up a window which allows you to set operator attributes for arbitrary slice
operators. If you select a plot that has an arbitrary slice operator applied from theActive
plots list in the MeshTVMain window, then anything you change and apply will affect
selectedplots.Plotsnothighlightedwill notbechanged,unlessApply operators to all
plots toggle button is on,in whichcaseall plotswill bechanged.If youselectthis item
withoutselectingaplot first, andyoutry to applychanges,aQuery window will popup
asking if you want to add an arbitrary slice operator so you can apply the changes you
have made.  Note that if you make changes in this window and then select a plot that has
an arbitrary slice operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
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remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File menu.

5.2 Arbitrary slice attrib utes window

TheArbitrary slice attributes window looks like
Figure4-4, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

Thiswindow allowsyouto settheattributesassigned
to existing or future arbitrary slice operators. The
attributes include things like the origin of the plane
and the normal to it.  You can also indicate whether
you want to map the slice plane into 2D.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

5.3 Origin text field

This text field allows you to specify the origin of the plane. Generally, if you know the
point through which you want the plane to pass, the coordinates for that point should be
the coordinates for the origin.

5.4 Normal text field

Thistext field allowsyouto specifythenormalto theplane.Thisorientstheplanein space
around the origin of the plane (not the origin of the problem space).  This vector does not
have to be a unit vector.

5.5 Up axis text field

This text field allows you to specify which direction is up. The up vector, projected onto
the slice plane, points to the top of the screen when the plane is drawn in 2D. In fact, this
field is only sensitive to inputwhentheMap to 2D toggleis selected,sinceit only applies
whenyouwantto mapthesliceto 2D. Youcanchangetheslice’sorientation,essentially
rotatingtheplane,by choosingwhichdirectionwill beup. Theupvectordoesnotneedto
be a unit vector, nor does it need to lie on the plane.

Figure 4-4: Arbitrary slice attributes
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5.6 Map to 2D toggle button

This togglebuttonallowsyou to specifyif thesliceplanewill beleft in 3D, or if it will be
projected into 2D.  If you map the plane to 2D, you can use the Pick mode to query
information from the slice.  In particular, if you hold the middle mouse button down over
thevisualizationwindow, amenuwill popup. Thetopchoicein thatmenuwill beMode.
If youclick onthatandpull over to theright, you’ll seePick asanoption. Onceyouhave
selectedthat,yourcursorwill changeto acrosshairs.Youcanpositionthecrosshairsover
the item in question and click the left mouse button on the slice.  A marker will appear
where you clicked.  If you now click on theOutput window icon, you can open the
Output window, where information about the point you clicked will appear.

5.7 Copy slice plane button

This button allows you to apply the origin and normal from the last interactive arbitrary
slice to your arbitrary slice attributes. This capability allows you to use the visualization
window’s interactive arbitrary slice mode to find the desired slice plane and then apply it
to your plots for a higher degree of permanence.

6.0 Erase operator attributes

6.1 Erase operator attributes menu item

This item pops up a window which allows you to set operator attributes for erase
operators.If youselectaplot thathasaneraseoperatorappliedfrom theActive plots list
in the MeshTVMain window, then anything you change and apply will affect selected
plots. Plots not highlighted will not be changed, unlessApply operators to all plots
toggle button is on, in which case all plots will be changed. If you select this item
withoutselectingaplot first, andyoutry to applychanges,aQuery window will popup
askingif youwantto addaneraseoperatorsoyoucanapplythechangesyouhavemade.
Note that if you make changes in this window and then select a plot that has an erase
operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File menu.
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6.2 Eraseattrib utes window

TheErase attributes window lookslikeFigure4-5,
if you are using MeshTV’s defaults. If you aren’t, the
values might be different.

This window allows you to set the attributes assigned
to existing or future erase operators. The window
includescontrolsto managetheintersectionof upto 6
spaces.

The erase operator allows the erasure of a 3D region
formedby intersectingup to 6 regions,eachspecified
by the volume on one side of a plane. (This operator
works only for 3D data files.)

A singleplaneeliminatestheregionononesideof aplane.Two planeseliminateawedge
shaped region. For example, using two planes that pass through the center of the viewing
volume,orientedat90-degreeanglesto eachothereliminates,1/4of theviewing volume.
Three planes eliminate a three-sided wedge region. Using three planes that pass through
the center of the viewing volume, oriented at 90-degree angles to each other, eliminates
1/8 of the viewing volume.

The planes are positioned using the longitude, latitude, and radius settings.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

6.3 Plane option menu

Select the plane whose attributes you are setting by selecting the corresponding number
from this option menu. The values range from 1 through 6.

6.4 Status radio buttons

This determines if a given plane is active. When you change the plane number via the
Plane option menu, these radio buttons update with the status for that plane.

6.5 Longitude slider bar and text field

To position the erase plane, imagine that the object sits in space with the default 3D view
where the positive Z axis points out of the screen, the positive X axis moves from the left
to the right of the screen, and the positive Y axis moves from the bottom to the top of the
screen.

Figure 4-5: Erase attributes
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The longitude control rotates the plane about the Y axis and can vary in value from -180
degrees to +180 degrees. Specifying a positive angle rotates the plane in a counter-
clockwise fashion, when looking down on the Y axis.

You can either type your value into the text field, or use the slider to select a value.

6.6 Latitude slider bar and text field

To position the erase plane, imagine that the object sits in space with the default 3D view
where the positive Z axis points out of the screen, the positive X axis moves from the left
to the right of the screen, and the positive Y axis moves from the bottom to the top of the
screen.

The latitude control rotates the plane about the X axis and can vary in value from -90
degrees to +90 degrees. Specifying a positive angle rotates the plane in a clockwise
fashion, when looking down on the X axis.

You can either type your value into the text field, or use the slider to select a value.

6.7 Radius slider bar and text field

To position the erase plane, imagine that the object sits in space with the default 3D view
where the positive Z axis points out of the screen, the positive X axis moves from the left
to the right of the screen, and the positive Y axis moves from the bottom to the top of the
screen.

The radius control moves the plane in and out along the direction specified by the
longitude and latitude values. The radius can vary from -100 to +100. A value of 0
positionstheplaneat thecenterof theviewing volume.A positive radiusmovestheplane
in the direction specified by the longitude and latitude values, while a negative radius
moves the plane in the direction opposite the direction specified by the longitude and
latitude values. A value of 100 corresponds to 1/2 the distance between any corner of the
viewing volumeandits opposite.Thismeanstheavalueof 100is guaranteedto beoutside
the volume and that a value between 0 and 100 may or may not be within the volume
depending on the orientation of the plane.

You can either type your value into the text field, or use the slider to select a value.

6.8 Offset text field

Whenanon-zerooffsetis specified,theregionspecifiedby theplanesis notremovedfrom
the problem, but is offset instead by the specified value in the direction derived by
averaging the perpediculars to each plane.
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7.0 Index select operator attributes

7.1 Index select operator attributes menu item

This item pops up a window which allows you to set operator attributes for index select
operators. If you select a plot that has an index select operator applied from theActive
plots list in the MeshTVMain window, then anything you change and apply will affect
selectedplots.Plotsnothighlightedwill notbechanged,unlessApply operators to all
plots toggle button is on,in whichcaseall plotswill bechanged.If youselectthis item
withoutselectingaplot first, andyoutry to applychanges,aQuery window will popup
asking if you want to add an index select operator so you can apply the changes you have
made.  Note that if you make changes in this window and then select a plot that has an
index select operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File menu.

7.2 Index select attributes window

TheIndex select attributes window looks like
Figure4-6, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to set the attributes
assignedto existingor futureindex selectoperators.
The window includes controls to manage index
selection for 1D, 2D, or 3D.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

7.3Dimension radio buttons

The index select operator performs a logical subsetting operation on a structured mesh.
These radio buttons allow you to indicate for how many dimensions you want to specify
mesh subsetting.

Figure 4-6: Index select attributes
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7.4 Min, max, incr text fields

The index select operator allows you to specify a logical subsetting operation on a
structuredmeshby specifyingaminimumindex, amaximumindex, andanincrementfor
each logical dimension of the mesh. For example, if you have a 2D mesh, and you want
only to show meshlinesfor everyotherzone,youwouldspecifythestartingzonenumber,
the ending zone number, and the number 2 in both text fields which are made active (not
grayed out) when you select 2D in theDimension radio buttons.

7.5 Hierar chy radio buttons

TheAll, Block, andGroup radio buttons allow you to control index selection on
multiblock meshes.

If your mesh is made of multiple blocks, each with independent logical indices, you can
select an index range within a single block by selecting theBlock radio button and
entering the block number in theBlock text field. In this case, the index values you
specify are “local” to this block.

If your mesh is made of multiple groups, each (possibly) composed of multiple blocks
with sequentiallogical indiceswithin asinglegroup,youcanselectanindex rangewithin
a group by selecting theGroup radio button and entering a group number in theGroup
text field. In this case, the index values you specify are “global” across blocks (although
local to the group).

If you instead chooseAll, the same index range will be selected from every block or
group, in the “global” indexing scheme, if possible. This is the value you should choose
for single-block meshes.

8.0 Material selection operator attributes

8.1 Material selection operator attributes menu item

This item pops up a window which allows you to set operator attributes for material
selectionoperators.If youselectaplot thathasamaterialselectionoperatorappliedfrom
theActive plots list in theMeshTVMain window, thenanythingyouchangeandapply
will affect selected plots. Plots not highlighted will not be changed, unlessApply
operators to all plots toggle button is on, in whichcaseall plotswill bechanged.If
you select this item without selecting a plot first, and you try to apply changes, aQuery
window will pop up asking if you want to add a material selection operator so you can
applythechangesyouhavemade.Notethatif youmakechangesin thiswindow andthen
select a plot that has a material selection operator applied, your changes will be lost.
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8.2 Material selection attributes window

TheMaterial selection attributes window
looks like Figure4-7. The list of theActive
materials will containentriesif youhaveopeneda
file which has materials in it. If you are using a file
with a different number of materials, the list of
Active materials might be different.

This window allows you to set the active materials
assigned to existing or future material selection
operators.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

8.3 Active materials list

Thisscrolledlist containsall of thematerialsin theproblem.A togglebuttonappearsnext
to each material number, and the state of the toggle indicates whether the material is
active. When the toggle is “pushed in,” the material is active, and when it’s “popped out,”
the material is inactive. Only active materials are plotted.

8.4 All button

Press this button to make all materials active, which is the default when MeshTV comes
up. This is a quick way to make all your materials active, though you can also make
materials active by “pushing in” the toggle button next to each material number.

8.5 None button

Press this button to make all materials inactive. You can use it when you want most
materials to be inactive. First make them all inactive and then activate the ones you want
by clicking on the toggle button next to them.

Figure 4-7: Material selection
attributes
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9.0 Orthogonal slice operator attributes

9.1 Orthogonal slice operator attributes menu item

This item pops up a window which allows you to set operator attributes for orthogonal
slice operators. If you select a plot that has an orthogonal slice operator applied from the
Active plots list in theMeshTVMain window, thenanythingyouchangeandapplywill
affect selectedplots.Plotsnothighlightedwill notbechanged,unlessApply operators
to all plots toggle button is on, in which case all plots will be changed. If you select
this item without selecting a plot first, and you try to apply changes, aQuery window
will pop up asking if you want to add an orthogonal slice operator so you can apply the
changes you have made. Note that if you make changes in this window and then select a
plot that has an orthogonal slice operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File menu.

9.2 Orthogonal slice attributes window

TheOrthogonal slice attributes
window looks like Figure4-8, if you are
using MeshTV’s defaults. If you aren’t, the
values might be different.

Thiswindow allowsyouto settheattributes
assigned to existing or future orthogonal
slice operators. The window includes
controls to define the axis along which to
slice and the location of the slice plane via
percent, zone number, or coordinate.

If you don’t see a description for an item in
this window, check in the Shared items
section near the front of the chapter.

9.3 Axis radio buttons

Theorthogonalsliceoperatorslicesthrougha3D datasetvia aplanewhich is orthogonal
to (perpendicularto) oneof thecoordinateaxes.Theseradiobuttonsallow youto indicate
which axis the plane will be orthogonal to.

Figure 4-8: Orthogonal slice attributes



Slice by label

58 Chapter 4: Operators and Operator Attributes

9.4 Slice by label and radio buttons

The controls in this area allow you to specify how the slice plane moves along a chosen
axis. You can select the placement of the plane byPercent, Zone, orCoordinate.

9.5 Slice by percent

When thePercent radio button is selected, you can specify the location of a slice plane
along the chosen axis by percent along that axis. The slider allows you to select from the
range 0 to 100, while the text field allows you to type in numbers within the same range.

9.6 Slice by coordinate

When theCoordinate radio button is selected, you can specify the location of a slice
plane along the chosen axis by its coordinate value simply by tying the value in the text
field.

9.7 Slice by zone

When theZone radio button is selected, you can specify the location of a slice plane
along the chosen axis by the index of a zone.

TheLogical index radio button allows you to specify a zone in a structured mesh by its
i, j, andk indices.If yourdatais alsorectilinear, youneednotspecifyall threeindices;for
example, if you have theY axis selected you need only enter aj index.   If your data has
multiplegroups,youmustchooseoneof thegroupsby selectingtheGroup togglebutton
and entering a group number in theGroup text field.

If yourmeshis unstructuredit cannotbeaccessedusinglogical indices.For thisdatatype
you must select theZone number radio button.

TheZone number radio button allows you to specify a zone by its sequential index
within a block. For example, on a curvilinear mesh with 10x10x10 zones, you can select
the zone by its number in the range 0 to 999 (or 1 to 1000 in some datasets). If your data
has multiple blocks, you must choose a block number by selecting theBlock toggle
button and entering a block number in theBlock text field. Note, however, that on a
rectilinear mesh this number is still a logical index along the selected axis, although it is
now local to the selected block.
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10.0 Reflect plot operator attributes

10.1 Reflect plot operator attributes menu item

This item pops up a window which allows you to set operator attributes for reflect
operators.If youselectaplot thathasareflectoperatorappliedfrom theActive plots list
in the MeshTVMain  window, then anything you change and apply will affect selected
plots. Plots not highlighted will not be changed, unlessAppl y operator s to all plots
tog gle b utton  is on, in which case all plots will be changed. If you select this item
withoutselectingaplot first, andyoutry to applychanges,aQuery windo w will popup
asking if you want to add a reflect plot operator so you can apply the changes you have
made.  Note that if you make changes in this window and then select a plot that has a
reflect operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default  button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File  menu.

10.2 Reflect plot attributes window

TheReflect plot attrib utes window looks like
Figure4-9, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to specify where plots will
appear.  Clicking on a box, which highlights it,
indicates that you want the plot to appear in that
section.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

10.3 Positive Z

The top right quadrant of this section is the normal area to which MeshTV displays.  For
2D problems, thePositive Z  section is the only one that applies, whereas for 3D prob-
lems,thePositive Z sectionappliesto the"front" of thescreen.To reflectaplot into the
lowerright section,click theboxto highlight it andthenclick Appl y button . If youwish
theplot to appearin just thelowerright, thenyoumustalsoclick ontheupperright boxto
remove the highlight.  (And if you’re doing 3D, you must make sure no boxes are high-

Figure 4-9: Reflect attributes
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lightedin theNegative Z area.)Likewise,to reflectaplot into theupperleft or lower left
quadrants, you must click on those boxes and then pressApply button.

10.4 Negative Z

This section applies only to 3D plots, and it represents reflecting to the "back" of the
screen. To reflect a plot into the back, lower right quadrant, click the lower right box to
highlight it and then clickApply button.  If you wish the plot to appear in just the back
lower right, then you must make sure no other boxes are highlighted, including boxes in
thePositive Z area.  (If a box is already highlighted, just click on it again to remove the
highlight.)  Likewise, to reflect a plot into the upper left or lower left quadrants, you must
click on those boxes and then pressApply button.

11.0 Segment operator attributes

11.1 Segment operator attributes menu item

This item pops up a window which allows you to set operator attributes for segment
operators. If you select a plot that has a segment operator applied from theActive plots
list in theMeshTVMain window, thenanythingyouchangeandapplywill affectselected
plots. Plots not highlighted will not be changed, unlessApply operators to all plots
toggle button is on, in which case all plots will be changed. If you select this item
withoutselectingaplot first, andyoutry to applychanges,aQuery window will popup
asking if you want to add a segment operator so you can apply the changes you have
made. Note that if you make changes in this window and then select a plot that has a
segment operator applied, your changes will be lost.

You can modify the default settings for attributes for future operators by pulling up this
window, making your changes, and pressing theMake default button.  This affects only
operators applied in the future, not already applied ones, and stays in effect only for the
remainderof thecurrentMeshTVsessionunlessyoualsoselectSave settings from the
File menu.

Currently the segment operator only works for 3D UCD datasets.
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11.2 Segment attributes window

TheSegment attrib utes window looks like
Figure4-10, if you are using MeshTV’s
defaults. If you aren’t, the values might be
different.

This window allows you to specify a starting
zonefrom whichto “grow” layers.For example,
if you want to see all the neighboring zones to
zone20in yourproblem,youspecifyzone20as
your zone number, and set the layer slider to 1,
indicated you want the search to go out one
layer. Because of this layering capability, the
operator is also called Onion Peel.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

11.3 Initial zone area

The controls in the area allow you to set the “seed” zone for the segment operator. The
seed, or starting, zone sets the initial location to which layers can be added. When the
segment operator is first applied, it displays only the initial starting zone, unless the user
has modified the default settings for the operator. Note that if the mesh contains a large
number of zones, the single zone MeshTV displays might take up only one pixel on the
display, so you might think nothing has been displayed.

11.4 Zone text field

This text field allows you to set the seed zone for the segment operator. If you know the
number of the zone you want to see, type it here. Note that if the mesh contains a large
number of zones, the single zone MeshTV displays might take up only one pixel on the
display, so you might think nothing has been displayed.

11.5 Block text field

If yourdatafile containsblocks,youcansetthetoggleto indicatethatyouwantto specify
ablocknumber. TheBloc k text field allowsyouto typein thatblocknumber. Thevalue
in theZone te xt field  is then understood to be a zone in the supplied block.

11.6 Use picked zone toggle

Youcansettheseedzonefor thesegmentoperatorby pickingazonein 3D pick.Onceyou
havepickedthiszone,returnthevisualizationwindow to Navigate mode,andthenapply

Figure 4-10: Segment attributes
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the segment operator. Once you select this toggle, your picked zone will be the one dis-
played. Note that if the mesh contains a large number of zones, the single zone MeshTV
displaysmight takeuponly onepixel on thedisplay, soyoumight think nothinghasbeen
displayed.

11.7 Layers slider and text field

Use theLayers controls to display the zones that neighbor the starting zone. Each time
you add a number to the number of layers, the segment operator will find and display all
zonesthatareneighborsof thecurrentsetof zonesdisplayed.A neighboris any zonethat
sharesavertex. For example,if we’reonly displayingtheseedzone,andweapplya layer
of 1, the segment operator will find all zones that share a vertex with the seed zone. If we
now increment the layer to 2, the segment operator will find all zones that share a vertex
with any zone in layer 1.

Each collection of neighbors constitutes a new “layer” of zones. The number in the slider
or text field indicateshow many layersaredisplayed.If youdecreasethenumberof layers,
MeshTV “peels away” the outermost layer of zones.
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Chapter 5 File Menu

1.0 Overview

This chapter covers items found under theFile  menu at the top of
the MeshTVMain  window. These items are:Select file , Print
windo w, Set print options , Save windo w, Set save
options , Save mo vie , Save settings , Simulation , andQuit .
Menuitemswith a‘...’ in thenameindicatethatawindow will open
when the item is selected. The dotted line at the top of the menu
denotes a "tear-off" menu, which means that when you click on the
dotted line, the menu will "tear off" and stay posted until you close
the window or press the ESC button while the window is selected.
TheFile  menu window is shown in Figure5-1.

This section gives a quick description of each menu item. More detailed descriptions
follow this section.

File men u

TheFile  pulldown menu allows you to select the files you want to open, print results to a
printeror to afile, saveanimage,saveyourcurrentsettings,accessMeshTV’ssimulation
capabilities, and exit the program.

Select file ...

Selecting this menu item pops up a window which allows you to select the files you want
to use during the current MeshTV session. Often, several files will already be selected
whenyoustartMeshTV. Thesefileswill belistedin theSelected files list locatedbelow
theFile  pulldown menu in the MeshTVMain  window.

Figure 5-1: File Menu
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Print window

Selecting this menu item prints the image from the active visualiztion window to the
printer. Theformatof theimage(e.g.,PostScript,RasterPostScript)dependsonwhatyou
specified via theSet print options window.

Set print options...

Selecting this menu item pops up a window which lets you set your print options, such as
the name of the printer, whether to invert the background and foreground, and whether to
do a screen capture.

Save window

Selectingthismenuitemsavestheactivevisualizationwindow. Theimage’sattributesare
governed by the options specified via theSave image options window. Depending on
the file type chosen, either an imageor the 3D graphics elements are saved.

Set save options...

Selecting this menu item pops up a window which lets you set your save options, such as
the type of file to save, whether to invert the background and foreground, and whether to
do a screen capture.

Save movie...

Selectingthismenuitempopsupawindow whichhelpsyougenerateanMPEGmovie or
a series of RGB or TIFF files.

Save settings

Selecting this menu item saves the current configuration for future use. For example, if
youhavetheannotationwindow openandyouselectSave settings, thentheannotation
window will be open the next time you run MeshTV.

Simulation...

Selecting this menu item brings up a window which allows you to connect to any already
running processes which interface with MeshTV, so you can view the results of a
program’s calculations interactively.

Quit

Exits MeshTV.
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2.0 Select file

2.1 Overview

Selecting this menu item pops up a window which allows you to select the files you want
to use during the current MeshTV session.

2.2 Select file window

This window is shown in Figure5-2. The contents of the text fields and lists when you
bring up MeshTV will probably differ from those in the picture.

TheSelect file  window allows you to select files by browsing through your directory
system. Often, several files will be pre-selected when you start MeshTV. These files will
belistedin theSelected files list locatedbelow theFile pulldown menuin theMeshTV
Main  window. They will also be listed in theSelected files  list in this window.

2.3 Path text field

ThePath text field allowsyouto enteraUNIX directorypathname.By default,whenyou
start MeshTV, thePath  text field contains your current directory. To select files from a
different directory, enter a path to the directory whose files you wish to use. You can use
UNIX shellsymbols,like the“~” for yourhomedirectory, or “../” to gouponefrom your
current directory. Once you hit the enter key in this text field, theFiles  list updates with
the files in that directory which match the requirements in theFilter  text field. You can

Figure 5-2: Select file window
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have MeshTV use a specific directory by pulling up thePreferences  window from the
Extra menu,turningoff theUse current working director y tog gle button , andthen
selectingSave settings  from theFile  pulldown menu in the MeshTVMain  window.
Save settings  does not save the value in this text field unless you first turn off theUse
current w orking director y tog gle b utton .

2.4 Filter text field

TheFilter  text field allows you to determine which files in a directory will be placed into
theFiles  list, which you will use to select files. The field accepts standard C-Shell UNIX
pattern matching, where, for example, a “*” matches anything, and a “?” matches any
single character. If your SILO files all contain a .silo extension, then a useful filter might
be“*.silo”, whichwouldmatchall filesin thatdirectoryendingwith .silo.Save settings
will save the value in this text field at the time you select theSave settings  menu item.
The MeshTV default is “*”. You can specify more than one filter pattern.

2.5 Dir ectories list

This listsUNIX directoriesin thedirectoryspecifiedin thePath text field. The“./” is the
current directory, and the “../” is the parent directory. To see the contents of a given
directory, either change the path in thePath  text field and hit Enter, or double click on a
directory in this list. You can also highlight (select) a directory and then hit the Enter key.
The files in the directory you switch to will appear in theFiles  list.

2.6 Files list

This lists UNIX files in your current directory matching what is entered in theFilter  text
field. To seeall files in thedirectory, removeany text from theFilter text field andhit the
Enter key. There are two ways to select a file. The first is just to double click on the file
youwant.Thesecondis a little morecomplicated.Whenyoufind afile youwantto open,
highlight (select) it by clicking once on the name. To select multiple files, either use Ctrl-
click on each file (if they aren’t right next to each other), or select your first file and then
Shift-click on another file to select all files in between the two. Once you have finished
highlighting the files you want, press theSelect  button to move them into theSelected
files  list. If you want all the files, you do not need to highlight files first; just press the
Select all  button.

2.7 Select button

This button takes the files highlighted in theFiles  list and moves them to theSelected
files  list, which contains names of the files you want MeshTV to place in the MeshTV
Main  window. This button will be grayed out if you have yet to highlight any files.
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2.8 Select all button

This button takes all files in theFiles  list and moves them to theSelected files  list,
whichcontainsthefiles for MeshTVto placeinto theMeshTVMain window. Thefiles in
theFiles  list need not be selected first. This button will be grayed out if there are no files
in theFiles  list.

2.9 Selected files list

This list containsthefileswhichyouhaveselectedvia theSelect or Select all button,or
by double-clicking on a file. These files will be placed into the MeshTVMain  window
Selected files  list when theOK button is pressed. If you double click on a file in this
list, MeshTV will check to see if there are any directories within the file, and if there are,
the file will expand to the file name followed by a colon and the directory name.

2.10 Remove button

This button removes highlighted files from theSelected files  list. This button will be
grayed out if no files are selected.

2.11 Remove all button

Thisbuttonremovesall files from theSelected files list. Filesin theSelected files list
need not be selected to be removed. This button will be grayed out if there are no files in
theSelected files  list.

2.12 Check for dir ectories within files button

Use this button to check if one or more selected files in theSelected files  list contain
SILO directories within them. If not, the files will be deselected and the button will grey
out. If any files do contain SILO directories, those files will expand to the file name
followed by a colon and the directory name. These entries can be individually removed if
desired. The button will be grayed out if there are no highlighted files in theSelected
files  list.

2.13 OK button

Once you select your files, click on this button to approve your selections and dismiss the
window. At thispoint, thefiles in theSelected files list will beplacedinto theMeshTV
Main  window Selected files  list.
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2.14 Cancel button

Press this button to cancel your actions. If you press this button, none of your selects will
be used.

3.0 Print window

Selecting this item prints the image from the active visualization window to the printer
specified via theSet print options window.

Theactivevisualizationwindow is thewindow listedbesidetheActive window labelin
the MeshTVMain window. Windows are numbered consecutively between 1 and 16,
inclusive.

Note that if theScreen capture toggle button is on, you need to make sure that you
havenowindowsobscuringyourplots,sincethesewill show upin theprintedimage.You
can check the value of various print options by selecting theSet print options... menu
item from theFile menu.

4.0 Set print options

4.1 Overview

Selecting this menu item pops up a window that allows you to set various printer options,
like the printer to which you want to print, the kind of output you want to produce, and
whether or not to invert the foreground and background when you print.

4.2 Set print options window

TheSet print options window might look like
Figure5-3, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to set the options which
govern the output when you print a plot. The
options include things like the name of the printer,
thetypeof outputgenerated,andwhetheror not to
print a banner at the top and bottom of the picture.

Figure 5-3: Set print options window
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4.3 Printer command radio buttons

These radio buttons allow you to select UNIX commands to print files. If you are
uncertain which one to use, check with your system administrator. If you are running
MeshTVonanon-UNIX platform,savetheimageandthenmanuallysendit to theprinter.

4.4 Printer text field

This text field takes the name of the printer to which you want to print. If you don’t know
what this is, you should see your system administrator for help. This name selects a
specific printer on your network. That printer must also be able to handle the type
specified by thePrinter type option pulldown.

4.5 Printer type

These options determine which output type MeshTV will
produce. Different printers require different output types,
though some support many types. The available options are
Raster postscript andPostscript.

4.5.1 Raster postscript radio button

This option produces PostScript output in raster (pixel) form rather than the “normal”
PostScript form, which details actual lines to draw. Because we are drawing pixels rather
than lines, raster files can be smaller than conventional PostScript files in some
circumstances, and therefore can take less time to print or move across a network. Raster
PostScript files can be handled by PostScript printers.

When choosing between the two PostScript formats you should keep in mind the
following trade-offs:

• PostScript files produce the highest quality images in 2D.

• Raster PostScript files are often large, take a long time to print, and can cause
problemswith mostcolorPostScriptprinterswhentheimagesizeis above900
by 900.They canbesmallerthanPostScriptfiles in certainsituations,however.

• MeshTV automatically switches from PostScript to Raster Postscript when
printing3D images,sincePostScriptonly giveswireframeimageswithouthid-
den lines removed.

4.5.2 Postscript radio button

This option produces standard PostScript output, which can be handled by PostScript
printers. Because this output type includes information as descriptions of lines to draw,
files containing large amounts of information can become quite large, possibly even too
large for a printer’s buffer. If this occurs, you might want to try the raster PostScript type.

Figure 5-4: Types
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When choosing between the two PostScript formats you should keep in mind the
following trade-offs:

• PostScript files produce the highest quality images in 2D.

• Raster PostScript files are often large, take a long time to print, and can cause
problemswith mostcolorPostScriptprinterswhentheimagesizeis above900
by 900,They canbesmallerthanPostScriptfiles in certainsituations,however.

• MeshTV automatically switches from PostScript to Raster Postscript when
printing3D images,sincePostScriptonly giveswireframeimageswithouthid-
den lines removed.

4.6 Print tiled toggle button

This toggle button allows you to print all open visualization windows to a single sheet of
paper.

4.7 Screen capture toggle button

This toggle button indicates whether the picture should be “grabbed” from the computer
screen or taken from memory. If the picture is grabbed from the screen, the visualization
windows will come to the front of the screen so that no other windows obscure them.
Thoughgrabbingthepicturefrom memoryyieldsahigherresolutionimage,grabbingvia
screen capture is faster, which is why it is the MeshTV default. If you turn off the screen
capture,theimageis renderedin softwareat24bitsat theresolutionspecifiedby theX/Y
resolution te xt field . Screen capture is supported forRaster PostScript  only.

4.8 X/Y r esolution text field

If you turn off screen capture via theScreen capture tog gle b utton , the image is
taken from memory at a specified resolution, which you can set by typing an integer
number into this text field. Setting the X/Y resolution is supported forRaster
PostScript  only. Note that while higher resolutions produce nicer-looking pictures, they
also increase file size.

4.9 Banner text field

Text enteredinto this text field will beprintedat thetopandthebottomof theimagewhen
it is printed.

4.10 Print button

Use this button to apply changes, print the image, and close the window.



Apply button

Chapter 5: File Menu 71

4.11 Apply button

PressingtheApply buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss button without pressing
Apply.

4.12 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.

5.0 Save window

Selectingthismenuitemsavestheactivevisualizationwindow to afile. Thesavedformat
depends on what you specified via theSet save options window.

Theactivevisualizationwindow is thewindow listedbesidetheActive window labelin
the MeshTVMain window. Windows are numbered consecutively between 1 and 16,
inclusive.

Note that if theScreen capture toggle button is on, you need to make sure that you
have no windows obscuring your plots, since these will show up in the saved image. You
can check the values of various save options by selecting theSet save options... menu
item from theFile menu.

6.0 Set save options

6.1 Overview

Selecting this item pops up a window which allows you to set various options, like the
name of the file you want to save, the type of output to produce, and whether or not to
invert the foreground and background when you save your image.
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6.2 Set save options window

TheSet save options window might look like
Figure5-5, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

This window allows you to set the options in effect
when you save a plot. The options include things
likethenameof thefile to whichto save,thetypeof
output generated, and whether to print a banner at
the top and bottom of the picture.

6.3Name text field

This text field takesthenameof thefile youwantto
save.Thenamemustbeavalid UNIX file name.An
extension appropriate to the file type will be added
to the end of this name when the file is actually

saved.  Raster Postscript and Postscript add a .ps extension, while Rgb adds an .rgb
extension, Tiff adds a .tif extension, and STL adds an .stl extension.

6.4 File type

TheseoptionsdeterminetheoutputtypeMeshTVproduces.The
available options areRaster postscript, Postscript, Ppm,
Rgb, Tiff, and STL. (If you plan to print the file some time in
the future, you should remember that different printers require
different output types, so you should save your file in a format
supported by the local printer you will use.)

6.4.1 Raster postscript radio button

This option produces PostScript output in raster (pixel) form rather than the “normal”
PostScript form, which details actual lines to draw. Because we are drawing pixels rather
than lines, raster files can be smaller than conventional PostScript files in some
circumstances, and therefore can take less time to print or move across a network. Raster
PostScript files can be handled by PostScript printers.

When choosing between the two PostScript formats you should keep in mind the
following trade-offs:

• PostScript files produce the highest quality images in 2D.

• Raster PostScript files are often large, take a long time to print, and can cause
problemswith mostcolorPostScriptprinterswhentheimagesizeis above900
by 900.They canbesmallerthanPostScriptfiles in certainsituations,however.

Figure 5-5: Set save options window

Figure 5-6: Types
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• MeshTV automatically switches from PostScript to Raster Postscript when
printing3D images,sincePostScriptonly giveswireframeimageswithouthid-
den lines removed.

6.4.2 Postscript radio button

This option produces standard PostScript output, which can be handled by PostScript
printers. Because this output type includes information as descriptions of lines to draw,
files containing large amounts of information can become quite large, possibly even too
large for a printer’s buffer. If this occurs, you might want to try the raster PostScript type.

When choosing between the two PostScript formats you should keep in mind the
following trade-offs:

• PostScript files produce the highest quality images in 2D.

• Raster PostScript files are often large, take a long time to print, and can cause
problemswith mostcolorPostScriptprinterswhentheimagesizeis above900
by 900.They canbesmallerthanPostScriptfiles in certainsituations,however.

• MeshTV automatically switches from PostScript to Raster Postscript when
printing3D images,sincePostScriptonly giveswireframeimageswithouthid-
den lines removed.

6.4.3 Ppm radio button

This option produces PPM (Portable Pixel Map) format files.

6.4.4 RGB radio button

This option produces SGI’s RGB (Red, Green, Blue) format output, which is run-length
encoded.

6.4.5 Tiff radio button

This option produces TIFF (Tagged Image File Format) files.

6.4.6 STL radio button

This option produces STL (Stereolithography) files. An STL file represents a 3D model,
rather than a flat image like MeshTV’s other file types (RGB, TIFF, etc.). Rapid
prototyping machines use STL files to create physical parts.

The only MeshTV plots that can be saved to STL files are Mesh, Pseudocolor, and Filled
boundary.
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6.5 Family toggle button

This toggle button determines whether file families are generated. File families are
sequentially numbered files, using the same base name. For example, if the base name in
theFile text field was “myfile” and the file type wasPostscript, then the first time you
saved, MeshTV would create a file called myfile0000.ps. The second time you saved a
plot, the file would be called myfile0001.ps. This works well when you produce multiple,
related plots, and you don’t want to write over a single file every time you save a plot.

6.6 Autosave toggle button

This toggle button indicates whether you want to automatically save plots without having
to specificallyissueasavecommandby selectingSave image in theFile menuor Save
from theSet save options window. Plotswill besavedwheneveryoudeleteaplot from
thevisualizationwindow or wheneveryouclearthevisualizationwindow completely. For
example,if youaddedapseudocolorplot andameshplot, anautomaticsavewouldoccur
if youdeletedeitheroneof theplotsvia theDelete buttonin theMeshTVMain window,
or if you used theReplace button to replace either one of the two plots. An automatic
save would also occur if you selected theClear menu item from the MeshTVDisplay
window

6.7 Save tiled toggle button

This togglebuttonallowsyouto saveall openvisualizationwindowsto asinglefile which
would fit onto a sheet of paper if printed.

6.8 Screen capture toggle button

This toggle button indicates whether the picture should be “grabbed” from the computer
screen or taken from memory. If the picture is grabbed from the screen, the visualization
windows will come to the front of the screen so that no other windows obscure them.
Thoughgrabbingthepicturefrom memoryyieldsahigherresolutionimage,grabbingvia
screen capture is faster, which is why it is the MeshTV default. If you turn off the screen
capture, the image is rendered in software at 24 bits at the resolution specified by the
Width and Height resolution text fields. Screen capture works forRaster postscript
only.

6.9 Resolution

If you turn off screen capture via theScreen capture toggle button, the image is
takenfrom memoryataspecifiedresolution,whichyoucansetby typing integernumbers
into the width and height text fields. Note that when theMaintain aspect toggle
button is turnedon,thevaluestypedfor width andheightwill beforcedto match.Setting
theimage width and height is supported for theRaster postscript, RGB, TIFF, and
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PPM formats.Notethatwhile higherresolutionsproducenicer-lookingpictures,they also
increase file size.

6.10 Maintain aspect toggle button

This toggle button forces theResolution text fields to match. Any value typed into the
width text field will also be set into the height text field and vice-versa. To save images
where the height does not equal the width, set this toggle to off before setting the image
resolution.

6.11 Banner text field

Text enteredin this text field will beprintedat thetopandthebottomof theimagewhenit
is saved. This can only be set if the file type isPostscript or Raster postscript.

6.12 Save button

Use this button to apply changes, save the image, and close the window.

6.13 Apply button

PressingtheApply buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss button without pressing
Apply.

6.14 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.

7.0 Save movie

7.1 Overview

Selecting this item pops up a window which allows you to set various options, like the
name of the file you want to save, the type of output to produce, and whether or not to
generate the movie right away or just to make a script which can be run later.
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7.2 Save movie window

TheSave movie window might
look like Figure5-7, if you are
using MeshTV’s defaults. If you
aren’t, the values might be
different.

This window allows you to set the
optionsin effectwhenyousavean
animation. The options include
things like the name of the file to
which to save, the type of output
generated, and at what resolution
to save the images.

7.3 File name text field

This text field takesthenameof thefile youwantto save.Thenamemustbeavalid UNIX
file name. An extension appropriate to the file type will be added to the end of this name
when the movie file is generated.Mpeg adds the .mpeg extension and creates an mpeg
movie. Rgb generates all the RGB files and names them with the file name followed by
the frame number and a ".rgb" extension.Tiff generates all the TIFF files and names with
with the file name followed by the frame number an a ".tif" extension.

7.4 File type option

These toggle buttons allow you to choose the output type MeshTV produces. The
available options areMpeg, Rgb andTiff.

7.5 Generate movie now toggle button

This toggle button determines whether the complete movie is generated when the
Generate button is clicked, or whether MeshTV only creates files needed for the
movie_generate script.   The latter case, which happens when this toggle is off, lets the
usercall themovie_generatescriptata laterdate. Theuserinvokesmovie_generatefrom
the UNIX shell command line to generate the movie.

7.6 Frame options

These items allow you to select which files to use for your movie by providing both a
starting and ending frame number, and also by allowing you to select an increment
number.  You can also set the resolution of the images which will be saved.

Figure 5-7: Save movie window
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7.6.1 Start frame text field

Thistext field allowsyouspecifywhichfile in thefamily will becomethestartingframeof
the movie.  By default, it is the first file in the family, but you can start at any number.

This field takes an integer which represents the file’s place in the list of files.

7.6.2 End frame text field

This text field allowsyouto specifywhichfile in thefamily will becometheendingframe
of themovie. Thisnumberwill beautomaticallysetto thelastfile in thefamily, but if you
want to end the movie before then, you can just change the number.

This field takes an integer which represents the file’s place in the list of files.

7.6.3 Incr ement by text field

By default, MeshTV will create a frame for every file in the family of files.  If you prefer,
however, you can skip over some of the file, taking an image every two file, for example.

7.6.4 Resolution

The images for the movie are taken from memory at a specified resolution, which you set
by typing integer numbers into the width and height text fields.  Note that while higher
resolutions produce nicer-looking pictures, they also increase file size.

7.7 Generate button

Use this button to generate the movie.

7.8 Movie tips button

Pressing this button pops up a window that contains helpful tips for generating movies.

7.9 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.
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8.0 Movie tips

8.1 Movie tips window

TheMovie tips window looks like Figure5-8.

This window provides help for generating movies.

9.0 Save settings

Selectingthis itemsavesthecurrentconfigurationfor futureuse.For example,if youhave
theAnnotation window open and you selectSave settings, then theAnnotation
window will be open the next time you run MeshTV.

The things MeshTV saves when you save your settings include: the positions and
dimensions of pop-up windows, whether the pop-up windows are visible or not, whether
the pop-up windows are posted, and default settings for the attributes of all pop-up
windows. MeshTV also saves items (e.g., perspective, full frame, bounding box
navigation, and spin mode) from the menu that appears when you right click on the

Figure 5-8: Movie tips window
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visualization window. Things not saved include: the current visualization window,
currently open files, currently active plots, and the number and locations of the output
displays. An important thing to note is that the settings saved for the plot and operator
attribute windows are the default settings, not the settings of the currently selected plot.

Therearemany differentsettingswhichMeshTVsaves,sobeawarethatif youchangethe
stateof a radiobuttonsor text field andmake thevaluesthedefaultby pressingtheMake
default button,thesenew valueswill probablybesavedandusedasthedefaultsthenext
time you run MeshTV. Some values are saved, like those in thePreferences window,
andothersaresavedby virtueof having beenapplied—thereis noMake defaults button
in the window.

The “safest” way to use this option is to start MeshTV, change the settings you wish to
save,andthenselectSave settings. Thisassuresthatyouwill only savetheoptionsyou
wanted to save.

10.0 Simulation

10.1 Overview

Selectingthismenuitempopsupawindow whichallowsyouto interactwith simulations.
A simulation is a running computer program which can send data to MeshTV.

10.2 Simulation window

TheSimulation window might look likeFigure5-
9.

TheSimulation window allows you to manage
how you interface with simulations (running
computer programs that send data to MeshTV). It
provides capabilities for pausing and continuing
simulations.

10.3 Simulations list

This contains a list of the running simulations you can manipulate. You must select a
simulation before pressing either thePause or Continue button, to indicate which
simulation should pause or continue.

Figure 5-9: Simulation window
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10.4 Pause button

Press this button to halt a running simulation. You must first click on the simulation from
theSimulations list to select it.

10.5 Continue button

Press this button to continue a simulation which has been halted via thePause button.
This button only applies to a simulation selected from theSimulations list.

10.6 Dismiss button

When you wish to close a window, press theDismiss button.

11.0 Quit

Select this menu item to quit MeshTV. MeshTV exits without prompting you to save or
print anything. It also does not ask if you really want to quit, so make sure you’re done
before you select this.
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Chapter 6 Controls Menu

1.0 Overview

ThischaptercoverstheitemsfoundundertheControls menuat
the top of the MeshTVMain window. These items are:
Animate, Annotation, Blocks, Color table, Expressions,
Groups, Lighting, Line-out, Material, Palette editor,
Powerwall, andSpecies. Menu items with a... in the name
indicate that a window will open when the item is selected. The
dotted line at the top of the menu denotes a "tear-off" menu,
which means that when you click on the dotted line, the menu
will "tear off" and stay posted until you close the window or
press the ESC button while the window is selected. The
Controls menu window is shown in Figure6-1.

Thissectiongivesaquickdescriptionfor eachmenuitem.More
detailed descriptions follow this section.

Controls menu

TheControls pulldown menu allows you to animate families of plots at different time
steps, to annotate your plots, to work with blocks in a multiblock problem, to modify the
color table used for pseudocolor plots, to create your own variables, and to manipulate
materials and material species.

Animation...

Selecting this menu item pops up a window which allows you to set attributes for
animating plots from files you have already opened.

Figure 6-1: Controls Menu
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Annotation...

Selecting this menu item opens a window which gives you control over MeshTV plot
annotations.

Blocks...

Selectingthismenuitempopsupawindow whichallowsyouto manipulateblocksif your
data file contains a multiblock problem.

Color table...

Selectingthismenuitempopsupawindow whichallowsyouto editcolor tablesor select
a color table for pseudocolor and surface plots.

Expressions...

Selectingthismenuitempopsupawindow which letsyoudefineyourown variablesand
perform operations on them or on existing variables.

Groups...

Selectingthismenuitempopsupawindow whichallowsyouto manipulategroupsif your
datafile contains meshes and variables in multiple groups.

Lighting...

Selectingthismenuitempopsupawindow whichallowsyou to manipulatelight sources
and shading of three-dimensional plots.

Line-out...

Selecting this menu item opens a window which lets you set globally-applying variables
for reference lines and their accompanying curves.

Material...

Selecting this menu item opens a window which allows you to turn materials on and off.

Palette editor...

Selectingthismenuitemopensawindow whichallowsyouchangethecolorpalettefor a
visualization window or select colors for plot attributes.
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Powerwall...

Selecting this menu item opens a window which allows you to manage how MeshTV
windows are displayed on the Powerwall.

Species...

Selectingthismenuitembringsupawindow whichallowsyouto turnmaterialspecieson
and off.

2.0 Similar items

Many operators share similar items, like theApply andDismiss buttons. Rather than
repeat the descriptions for these elements in the description for each window, common
elementsaredescribedhere,beginningwith a tablewhichdetailswhichwindows include
which elements, and ending with a description of the elements themselves.

2.1 Apply button

PressingtheApply buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss button without pressing
Apply.
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Animation • • •

Annotation • •

Blocks • •

Color table • • •

Expression • •

Groups • • •

Line-out • • •

Materials • • •

Palette editor • •

Powerwall • •

Species • • •
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2.2 Dismiss button

When you wish to close a window, press theDismiss button. You should press the
Apply button before you press theDismiss button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss button (without
pressingApply) will return you to previously applied values.

2.3 Post button

If you plan to use a window repeatedly, but you don’t want it cluttering up your screen,
youmightwantto postit. Whenawindow is posted,it appearsin theNotepad areaat the
bottom of the MeshTVMain window, where it remains until it is unposted. Press this
button to post the window.  Once the window is posted, this button will change to
Unpost.

3.0 Animation

3.1 Overview

Selecting this menu item pops up a window which allows you to control the animation of
plots.

3.2 Animation window

TheAnimation window lookslikeFigure6-2,if you
areusingMeshTV’sdefaults.If youaren’t, thevalues
might be different.

TheAnimation window allows you to indicate that
plotsshouldbecachedandto controlthespeedof the
animation by using a slider bar or typing a number.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

3.3 Cache toggle button

TheCache toggle button allows you to cache the polygons of your plots so animations
run faster. After the original runthrough, when plots are first calculated and placed in the
cache,theanimationspeedsup.To usethisoption,click on thetogglesothatit is pressed
“in” and becomes highlighted, generally in yellow. Note that this option can only be used
on computers with sufficient RAM. This number is based on many things and can be

Figure 6-2: Animation window
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different on different machines, though a good “rule of thumb” is around 40 MEG of
RAM. Your mileage may vary.

3.4 Speed Toggle button

Usethisbuttonto setyourown frameratefor animationsby moving theSpeed sliderbar
or entering the number of frames/second in theSpeed text field. If this button is off, the
computer displays frames as fast as possible, and theSpeed slider bar andSpeed text
field will be grayed out.

3.5 Speed text field

TheSpeed text field allows you to specify the number of frames to draw per second. If
you specify a value higher than the computer can render, frames will be skipped. A value
of 0 instructs the computer to go at its maximum speed without skipping frames, though
you can also achieve this by deselecting theSpeed toggle button. This field will be
grayed out unless theSpeed toggle button is selected.

The position of the slider bar is automatically updated to match the number typed in the
text field when you hit the Enter key or Apply button.

3.6 Speedslider bar

TheSpeed sliderbarallowsyou to specifythenumberof framesrenderedpersecond.If
you specify a value higher than the computer can render, frames will be skipped. A value
of 0 instructs the computer to go at its maximum speed without skipping frames, though
you can also achieve this by deselecting theSpeed toggle button. This field will be
grayed out unless theSpeed toggle button is selected.

As you move the slider bar, theSpeed text field will update with the currently selected
number.

4.0 Annotation

4.1 Overview

Selectingthismenuitempopsupawindow whichallowsyou to controltheannotationof
plots.
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4.2 Annotation window

TheAnnotation window looks like Figure6-3, if you are using MeshTV’s defaults. If
you aren’t, the values might be different.

TheAnnotation window allows you to control general options, like whether to display
file information, plot legends, and banners. It also allows you to control both 2D and 3D
options,likewhethergrid linesandlabelsareshown, wheretickmarksareplacedif atall,
and so forth. There is also a special button to set the attributes for making viewgraphs.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

4.3 General options

Items in this section apply to all plots, rather than being specific to 2D or 3D plots.

4.3.1 User info toggle button

Thisbuttonturnsuserinformationlegendsonandoff. Thelegenddisplaysthenameof the
user and the current date.

Figure 6-3: Annotation window



Database info toggle button

Chapter 6: Controls Menu 87

4.3.2 Database info toggle button

This button turns database information legends on and off. This legend lists the filename,
time, and cycle number of the problem, if they exist.

4.3.3 Plot legends toggle button

This button indicates whether or not to plot legends. This is a quick way to turn off all
legendsandthenbring themback.To turnon/off individual legends,youneedto bringup
theassociatedplot attributewindow. For example,for aparticularboundaryplot, youneed
to select that plot in theActive plots  list and then bring up theBoundar y plot
attrib utes .

4.3.4 Viewport type options

There are three options for the viewport type. The standard option isDefault , which is a
viewport with coordinates of 0.2, 0.95, 0.15, and 0.9. A second option isFull , which
makes the viewport as large as possible. This can lead to problems with legends, so you
might have to turn those off. The last option isUser defined , and when you select this
option, theViewpor t text field becomes sensitive. Viewports are specified by four
numbers,eachrangingfrom 0.0to 1.0.Thefirst andsecondof thefour numbersarethex-
min and x-max values, and the third and fourth numbers are the y-min and y-max values.
The lower left-hand corner of the viewport is 0, 0, and the upper right-hand corner is 1, 1.

4.3.5 Viewport text field

This text field is only activewhentheViewpor t type is setto User defined . Viewports
are specified by four numbers, each ranging from 0.0 to 1.0. The first and second of the
four numbers are the x-min and x-max values, and the third and fourth numbers are the y-
min and y-max values. The lower left-hand corner of the viewport is 0, 0, and the upper
right-hand corner is 1, 1.

4.3.6 Verbose label and option menu

Thisoptioncontrolswhento print thedatabasename,problemcycle,andproblemtime in
individual plots. When this option isOn, the information is always plotted for all
appropriate plots. When this option isOff , the information is never plotted. When this
option is set toDiff , MeshTV will only display the information for a plot when it differs
from what is already displayed at the top of the graphical output window.

4.3.7 Legend background color buttons

These buttons control the legend’s background color. When the legend is drawn with a
background color, it is no longer transparent. This can make it easier to read the legend
when the legend appears in front of a plot. By default, MeshTV does not draw a
background behind legends.
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4.4 Banner options

Items in this section apply to banners. Banners allow annotation text to be placed in the
visualization window.

4.4.1 Banner display toggle button

This option controls when to plot banners in a visualization window. When this button is
toggled, the banner for which it is set is displayed in the visualization window. When this
button is not toggled, the banner is not displayed.

4.4.2 Banner text field

This option controls the text that is used for a banner. Up to fifty characters can be typed
into this text field and used for the banner text.

4.4.3 Banner location text field

This option controls where a banner is positioned in a visualization window. The location
is  expressed as an x value followed by a y value. Both x and y values are floating point
numbers between zero and one that correspond to the lower left corner of the banner.
Instead of supplying a number for the x or y value, the word "center" can also be used.
Using "center"causesthebannertext to becenteredin thedimensionfor which theword
"center" was supplied.

4.4.4 Banner height text field

This option controls the height of a banner. The banner height is specified as a positive
floating point number that represents a percentage of the visualization window height.

4.4.5 Banner color button

This option controls the banner color. Clicking on this button will bring up thePalette
editor so a new banner color can be selected.

4.5 2D axes

This button provides a shortcut for turning 2D axes on or off. When the axes are off, the
2D axes options are grayed out.
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4.5.1 2D axis labels options

This item allows you to select which axes in a 2D plot to label. You can label both axes by
selecting Both axes, just the bottom axis by selecting Bottom, just the left axis by
selecting Left, or you can turn labels off by selecting Off. The default is to label both
axes.

4.5.2 2D grid lines options

This item allows you to select in which direction in a 2D plot to have grid lines. You can
choose X axis to have grid lines just along the X axis, Y axis to have grid lines along just
the Y axis, or Both axes to have grid lines along both axes. Off, which is the default,
turns off all the grid lines.

4.5.3 2D tick marks options

With this option, you can place tick marks on axes in a 2D plot. You can choose Off to
turn off tick marks, Bottom to have tick marks on just the bottom axis, Left to have tick
marks on the left axis, Bottom-left to have tick marks on both axes, or All to have tick
marks on all four axes. The default is Bottom-left.

4.5.4 2D tick mark locations options

This option allows you to specify where your tickmarks will be placed in a 2D plot. You
may choose Outside to have tick marks outside the axes, Inside to have them inside the
axes, and Both to have them appear both inside and outside the axes. This option is only
active if at least one of the axes has tick marks.

4.6 3D axes

This button provides a shortcut for turning 3D axes on or off. When the axes are off, the
3D axes options are grayed out, except for the 3D triad option.

4.6.1 3D axis labels options

This item allows you to select which axes in a 3D plot to label. Click the box beside each
axis you wish to label, or leave all unselected if you want no labels.

4.6.2 3D grid lines options

This item allows you to select the direction grid lines in a 3D plot. Click the box beside
each axis you want to have grid lines, or leave them unselected if you want no grid lines.
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4.6.3 3D tick marks options

With this option, you can specify which axes in a 3D plot will have gridmarks. Click the
box beside each axis you want to have tick marks, or leave all the axes unselected if you
want no tick marks.

4.6.4 3D tick mark locations options

This option allows you to specify where to place your tickmarks in a 3D plot. You may
chooseOutside to havetick marksoutsidetheaxes,Inside to havetheminsidetheaxes,
andBoth to have themappearbothinsideandoutsidetheaxes.Thisoptionis only active
if at least one of the axes has tick marks.

4.6.5 3D triad radio buttons

This option allows you to turn the 3D triad on and off. The triad is an icon located in the
lower left handcorner. It containsthreelineswhichmeetatonepointandalignwith theX,
Y, and Z axes. When you rotate a 3D image, the triad rotates and displays the orientation
of the X, Y, and Z axes.

4.7 Viewgraph button

If you are printing viewgraphs, you might want to click this button. Once you click it,
legendsareturnedoff, grid tickmarksareaddedto theinsideof all four axes,theviewport
is set to a size that usually works well for viewgraphs, and the viewport type is set to full.
If you don’t want all of these options, you can always change them before you hitApply.

4.8 Reset Button

To restore a window to default settings, undoing any changes you have made, press the
Reset button.  To apply these default values to selected plots, press theApply button.

5.0 Block

5.1 Overview

Selecting this menu item pops up a window that allows you to choose the blocks you will
use in your visualizations.
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5.2 Block window

TheBloc k window should look similar to
Figure6-4whenit popsup.Thelist of theActive
bloc ks will containanentryif youhaveopeneda
file with blocks.

This window allows you to select the blocks
which will be active when plots are generated.

If you don’t see a description for an item in this
window, check in the Shared items section near
the front of the chapter.

5.3 Turn all on button

Press this button to make all blocks active, the
default for MeshTV. This is the quick way to
makeall yourblocksactive, thoughyoucanalsomakeall blocksactiveby typing thefull
range into theTurn on te xtfield .

5.4 Turn all off button

Pressthisbuttonto makeall blocksinactive.Youcanusethiswhenyouwantmostblocks
to be inactive. First make turn them all off and then activate the ones you want by typing
the appropriate block numbers or ranges into theTurn on te xtfield .

5.5 Turn on textfield

Use this textfield to turn on blocks or ranges of blocks.  For example, to turn on block 5,
you can enter "5" and then hit enter or click on theOn button .  If you want to enter
multiple blocks, like blocks 5, 7, and 26, you can type "5 7 26" (separated by spaces or
commas) and hit enter or click on theOn button .  To turn on blocks 1 through 10, you
would enter "1-10" or "1:10" and then hit enter or click theOn button .  Once finished,
you’ll seetheappropriateentryappearin theActive bloc ks list . To makethatselection
active, you need to click on theAppl y button .

5.6 On button

Use this button to turn on blocks or ranges of blocks.  Once you enter a block or range of
blocksinto theTurn on textfield , click on thisbuttonto placetheentryinto the Active
bloc ks list . Then,to make thatselectionactive,youneedto click on theAppl y button .

Figure 6-4: Block window
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5.7 Turn off textfield

Use this textfield to turn off blocks or ranges of blocks.  For example, to turn off block 5,
you can enter "5" and then hit enter or click on theOff b utton .  If you want to turn off
multiple blocks, like blocks 5, 7, and 26, you can type "5 7 26" (separated by spaces or
commas) and hit enter or click on theOff b utton .  To turn off blocks 1 through 10, you
would enter "1-10" or "1:10" and then hit enter or click theOff b utton .  Once finished,
you’ll see the appropriate blocks removed from theActive b loc ks list .  To make that
selection active, you need to click on theAppl y button .

5.8 Off button

Use this button to turn off blocks or ranges of blocks.  Once you enter a block or range of
blocks into theTurn off te xtfield , click on this button to remove the blocks from the
Active bloc ks list . Then,to make thatselectionactive,youneedto click on theAppl y
button .

5.9 Active blocks list

Thisscrolledlist containsa list of all blocksyouarecurrentlyplotting. Whenafile is first
opened, that list contains the entire range of the problem.  As you turn off some of the
blocks,thelist will updateto show youwhichblocksarestill active. For example,if your
problemcontains36blocksrangingfrom 0 to 35,you’ll seeanentrythatreads"0-35". If
you now turn off block 12, you’ll see two entries.  The first will read "0-11" and the
second will read "13-35".

5.10 Problem block range label

This label shows you the block range for your current data file.  For example, if your file
contains 36 blocks ranging from 0 to 35, this text field will read "Block range: 0-35".
When you don’t have a file open, the range will read "Block range: None".

6.0 Color table

6.1 Overview

Selecting this menu item pops up a window that allows you to edit color tables or set a
color table for pseudocolor and surface plots.
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6.2 Color table window

TheColor table window should look like
Figure6-5,if youareusingMeshTV’sdefaults.If
you aren’t, the values might be different.

If you don’t see a description for an item in this
window, check in the Shared items section near
the front of the chapter.

This window allows you to select different color
tables for pseudocolor and surface plots and edit
new or existingcolor tables.Youcanevenimport
color tablesthatconformto MeshTV’scolor table
format. MeshTV supports color tables in the
NCSA PAL binary format, which consists of 256
sets of 3 bytes.  Each respective byte in the trio
representsred,green,andbluefor eachof the256
colors. MeshTV does not require the NCSA
header at the beginning of the file.

6.3 Color table manager

Thisareaconsistsof controlsthatlet youselect,create,delete,save,andresetcolor tables.

6.4 Color table selection option

TheColor table selection option menu allows you to select
differentcolortablesfor pseudocolorandsurfaceplots.Thereare
sevenstandardcolortablesandauser-definedmenuthatcontains
user-definedandexternalcolor tables,whichallowsyouto select
your own color table. When no color tables have been saved in
the user menu, it is disabled until user-defined or external color
tables are added.

6.5 Cale black option

This color table mimics the color table used by the computer code, Cale, but the lowest
level color is black.  This allows low values to fade into the background when you’re
running with a black background in the visualization window.

Figure 6-5: Color table window

Figure 6-6: Color tables
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6.6 Cale white option

This color table mimics the color table used by the computer code, Cale. This allows low
values to fade into the background when you’re running with a white background in the
visualization window.

6.7 Contoured option

This color table provides four colors with a sharp transition to show course-grained
changes in values.

6.8 Gray scale option

This color table ranges in color from black to white, in shades of gray. It can be useful to
usethis to checkfor featureswhichmightbedifficult to seewhenusingacolor tablewith
widely varying colors.

6.9 Hot to cold option

This color table ranges in color from blue to red, with blue being “cold,” and red being
“hot.”

6.10 Rainbow option

This color table presents colors as they appear in a rainbow.

6.11 X-ray option

This color table ranges in values from white to black, in shades of gray. It can be used to
simulate what a radiograph of the problem might look like.

6.12 User option

When you select this color table option, you are selecting a user-defined color table. The
user-defined color table was either created with the color table editor or was read from an
externalfile. If thecolortablewasreadfrom anexternalfile, it mustconformto MeshTV’s
color tableformat.MeshTVsupportscolor tablesin theNCSAPAL binaryformat,which
consistsof 256setsof 3 byteswhereeachrespectivebytein thetrio representsred,green,
and blue for each of the 256 colors. MeshTV does not require the NCSA header at the
beginning of the file.
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6.13 File name text field

This text field allows you to enter a path to your own color table, enter the name of a new
color table,or enterafilenameto which theactivecolor tablewill besaved.If youwantto
importyourown color tablefrom afile, typethepathandnameof thecolor tableinto this
text field and press the Enter or Return key on your keyboard. Doing so will load the
specified color table into the color table window and add it to the color table window’s
user-defined color table menu. If you want to enter the name of a new color table, simply
type a new name into the text field and press theNew button . If you want to save the
currently active color table to a file, type a filename into the text field and press theSave
to file b utton .

6.14 New button

Thisbuttonallowsyou to createanew color table.To createanew color table,first typea
new color table name into theFile name te xt field  and click theNew button. If the
color table name already exists, an information message will tell you to enter a different
color table name. After a new name has been entered and theNew button has been
clicked, a copy of the currently active color table is made and given the new name. The
new color table is added to the user-defined color table menu and can be modified as
needed. TheNew button is disabled if the active color table was imported from a color
table file since color table files do not contain the information necessary to edit a color
table.

6.15 Delete button

This button allows you to delete a user-defined color table from the user-defined color
tablemenu.Whenauser-definedcolor tableis deleted,its nameis removedfrom theuser-
defined color table menu and the active color table is set to "Hot to cold". If the currently
active color table is one if the seven MeshTV standard color tables, theDelete  button is
disabled.

6.16 Save to file button

This button allows you to save the currently active color table to an external color table
file. To save thecurrentlyactivecolor tableto anexternalcolor tablefile, typethedesired
filename in theFile name te xt field  and press theSave to file b utton .

6.17 MeshTV default button

This button restores a MeshTV standard color table to its default values. If the currently
active color table is a user-defined color table, this button is disabled.
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6.18 Color table editor

This area contains the controls necessary to edit a color table.

6.19 Color spectrum

All user-defined color tables are now
defined in terms of a set of color control
points. The color spectrum displays the
color and location of these control points
relative to one another. This allows the user
to edit a color table by changing color
control points. A color table always has at
least two color control points, which are

shown in above figure as pointy boxes above the color spectrum. The color control points
can only be edited one at a time and the color control point must be selected before it can
be changed. The currently selected color control point is shown on the very left and has a
small mark below its color box. To select a new color control point, simply click on one
using the pointer.

Sincethepositionof thecolorcontrolpointshelpsto determinethelook of thecolor table
displayed in the color spectrum, color control points can also be moved. To move a color
controlpoint,dragit to thedesiredlocationwith theleft pointerbutton.Youcanalsoclick
on an area where no color control point exists. This will move the selected control point
closer to where the pointer was clicked.

Color tables that have been read from external color table files will not have color control
points. This type of color table cannot be edited with the color spectrum.

6.20 Add color button

This button, drawn with a "+" character, inserts a new color control point into the color
spectrum to the right of the selected color control point. The newly inserted color control
point then becomes the selected color control point.

6.21 Remove color button

This button, drawn with a "-" character, removes the selected color control point. A
different color control point is then selected.

6.22 Align button

This button replaces the position information of all of the color control points in order to
make them equally spaced.

Figure 6-7: Color spectrum
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6.23 Equal spacing toggle button

This toggle button makes the color spectrum ignore the position information of the color
control points and makes them equally spaced. When the button is not toggled, the
position information is again taken into account.

6.24 Smooth toggle button

This toggle button turns color interpolation between control points on and off.

6.25 Color value scroll bar

Thecolorvaluescroll barsindicatethecolorof theselectedcolorcontrolpoint.Thecolor
of the selected color control point can be changed by moving the scroll bars. There is a
scroll bar for the red color channel, the green color channel, and the blue color channel.

6.26 Color value text field

The color text fields indicate the color of the selected control point as numbers from 0 to
255. The color of the selected color control point can be changed by typing new values
into the color text fields. There is a text field for the red color channel, the green color
channel, and the blue color channel

7.0 Expressions

7.1 Overview

Selectingthis itembringsupawindow whichallowsyou to createyourown variablesfor
MeshTV to plot.
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7.2 Expression window

TheExpression window should look like Figure6-8, if you have never saved your own
expressions via theSave settings menu item.

TheExpression window allowsyouto createyourown variablesfrom existingvariables
via mathematical and graphical operations. Once you create a variable, you can use it to
create other variables.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

7.3 Name text field

Thisfield containsthenameof thevariableyouarecreating.All variablesmusthave their
own, distinct name. Names can contain letters and numbers in any order, but there
shouldn’t be any “special” characters other than a dash or underscore.

7.4 Expression text field

This field contains the expression which creates the new variable. New variables are
constructed from existing ones, either variables from the SILO file, or variables you
previously created.

Expressions must be very specific.  Because of this, they can become rather complicated.
If you want to learn more about MeshTV expressions, see the defvar command in the
MeshTV Command Line Interface Manual.

Figure 6-8: Expression window
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7.5 Type option

This option area indicates what type of variable is being created.
Therearefivepossibilities:Constant, Material, Mesh, Scalar, and
Vector. You must specify the kind of variable you are creating so
MeshTV will know how to generate and plot it.

TheConstant, Material, Scalar, andVector datatypesin MeshTV
refer to values placed at either the zones or the nodes of a mesh. To
MeshTV, variablescreatedwith thesedatatypesareequivalentto quad/ucd/pointvariables
and materials in a SILO data file.

Constant: The values at all nodes/zones are the same value.

Material: Each zone has a material number associated with it. You can use this exist-
ing material to create a new material.

Scalar: Each node/zone has one scalar value associated with it.

Vector: Each node/zone has a 2D or 3D vector associated with it.

TheMesh datatyperefersto meshes.To MeshTV, meshescreatedwith thisdatatypeare
equivalent to quadmesh and pointmesh variables in a SILO data file.

Mesh: Mesh nodes are laid out in a logically rectangular fashion.

8.0 Groups

8.1 Overview

Selectingthismenuitempopsupawindow thatallowsyou to choosethegroupsyouwill
use in your visualizations.

Figure 6-9: Types
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8.2 Group window

TheGroup window should look similar to Figure6-
10 when it pops up. The list of theActive groups
will contain entries if you have opened a file with
multiple groups.

This window allows you to select the groups which
will be active when plots are generated.

If you don’t see a description for an item in this
window, check in the Shared items section near the
front of the chapter.

8.3 Active groups list

This scrolled list contains all of the groups in a problem. A toggle button appears next to
eachgroupnumber, andthestateof thetoggleindicateswhetherthegroupis active.When
thetoggleis “pushedin,” thegroupis active.Whenit’s“poppedout,” thegroupis inactive.
Only active groups are plotted.

8.4 All button

Press this button to make all groups active, the default for MeshTV. This is the quick way
to make all your groups active, though you can also make groups active by “pushing in”
the toggle button next to the group number.

8.5 None button

Pressthisbuttonto makeall groupsinactive.Youcanusethiswhenyouwantmostgroups
to beinactive.Firstmakethemall inactiveandthenactivatetheonesyouwantby clicking
on the toggle buttons next to them.

9.0 Lighting

9.1 Overview

Selectingthismenuitempopsupawindow thatallowsyouto manipulatethelight sources
and shading of three-dimensional plots.

Figure 6-10: Group window
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9.2 Lighting window

TheLighting window should look
similar to Figure6-11 when it pops up.
If you are using MeshTV’s defaults,
most controls in this window will be
grayed out and disabled.

Thiswindow allowsyou to modify light
source settings and attributes, which
change the shading on many three-
dimensional plots.

For every window, you can choose
between two pre set lighting layouts or
specify a custom one. If you decide to
create your own, you have control over
the type, direction, and brightness of up to eight different light sources. In addition, there
is a preview area which indicates what the layout will look like when it is applied.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

9.3 Lighting layout

There are two preset lighting layouts you can choose. The first is MeshTV’s default
lighting, labeledStandard. This layout has two opposite-facing white light sources that
are positioned relative to the mesh. One points in the direction <-1.4, -1.0, -0.7>, and the
other faces <1.4, 1.0, 0.7>.

The second preset layout is entitledEye. This layout has a single light source that is
positioned relative to the viewer and that always points directly away from the viewer.
This light source faces in the direction <0, 0, -1>.

You can also choose to create a custom lighting layout for each window. If you select the
Custom layout, then the remaining controls on the window become available to modify
and preview light sources. You can create a different custom layout for each visualization
window, and these will all be saved in your MeshTV configuration file.

9.4 Light selection

This control selects which light sources are shown in the preview area and are being
modified.In addition,thelabelsfor any light sourceswhicharecurrentlyturnedonwill be
in a different color.

Figure 6-11: Lighting window
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When using a preset layout, this control is always set to show All light sources. When
defining a custom layout, any option may be selected.

Whenthis is setto All, all light sourceswill beshown in thepreview area,andthecontrols
to modify the light source properties will be disabled. When this is set to a single light
source,1 through8, then only that light will be shown in the preview area, and it can be
modified through theProperties controls.

9.5 Light properties

Whenacustomlight sourcehasbeenselected,thecontrolsin thisareaof thewindow can
be used to modify the properties of that light source.

ThetogglebuttonlabeledOn turnsonandoff thelight. Oncealight hasbeenturnedon,it
will be visible in the preview window and you can modify other properties of that light.

The lightType can beDirectional, Eye or Ambient. A Directional light is one that
stays fixed to the model. AnEye light is one which stays fixed to the viewer. An
Ambient light hasnodirection;it is usedto setabackgroundlevel of illuminationsothat
unlit areas are not completely black.

Whenthelight is adirectionalor eye light, theDirection canbemodified.Youcanenter
thex, y, andz components of its direction in this text field. If the light is an ambient light,
it has no direction and this field will be disabled.

TheBrightness valuedeterminestheintensityof theilluminationfrom this light. A very
low value (towards the left) adds almost no illumination to the scene, and a high value
addsthemost.Theindicatorto theright of thissliderwill show blackfor a low brightness
and white for a high brightness.

9.6 Light preview

Thisareashowswhatthecumulativeeffectof thecurrentlyselectedlightswill haveonthe
scene. It also shows the types and positions (when applicable) of all selected lights.

Several objects are drawn in this preview area. The sphere is illuminated with the active
light sourcesto givearoughimpressionof theshadingeffectonthescene.It is surrounded
by a box which helps give orientation information. The x-axis is colored red, the y-axis
green,andthez-axisblue.Directionallightsareshown asyellow cones,andeye lightsare
shown asbluearrows.Any ambientlightsareshown aslight bulbsin thelower left corner
of this preview area.

WhenAll lights are selected, this area will show all lights which are turned on. In this
mode,whentheleft mousebuttonis pressedandheldin thisarea,draggingthemousewill
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rotate the scene so that you may see it from any angle. When themiddle mouse button is
pressed in this area, the rotation will return to the normal angle.

When a single light,1 through8, is selected, this area will show the selected light if it is
on. In thismode,whentheleft mousebuttonis pressedandheldin thisarea,draggingthe
mousewill changethis light source’sdirection.(If theactive light is anambientlight, this
has no effect.) Themiddle mouse button will reset the rotation to the normal angle when
pressed.

10.0 Line-out

10.1 Overview

Selecting this item pops up a window which allows you to control the mode of operation
for line-outs, which are also know as reference lines and curves.

10.2 Line-out window

TheLine-out window looks like Figure6-12, if
youareusingMeshTV’sdefaults.If youaren’t, the
values might be different.

TheLine-out window allows you to indicate
whetherreferenceline plotsandcurveplotsshould
be replaced when regenerated, whether the
reference line is specified by a straight line or by
following the (logical) mesh, and the output
window for curve plots that are generated from the
reference line. There is also a toggle which allows
you to direct MeshTV to use the first unused
window, and if such a window doesn’t exist, to
open a new one.

If youdon’t seeadescriptionfor anitemin thiswindow, checkin theShareditemssection
near the front of the chapter.

10.3 Reference line plot attributes area

This area contains options which apply to future reference line plots. Reference lines are
the lines that appear in the visualization window when you switched the window to line-
out mode and draw a line.

Figure 6-12: Line-out window
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10.3.1 Logical toggle button

Whenyouswitchavisualizationwindow to line-outmode(holdingdown theright mouse
button and selectingMode andLine-out from the pop-up menu), you can draw lines in
that window. By default, these line will draw straight. They start at the endpoint created
when you clicked the left mouse button, and follow the movement of your mouse as you
hold the button down.  The endpoint is indicated when you release the mouse button.
However, if youselectLogical andthendraw your line, onceyouhavefinisheddrawing,
the line will snap to the “logical” line so that it follows the mesh.

10.3.2 Replace on replot toggle button

Whenyouswitchavisualizationwindow to line-outmode(holdingdown theright mouse
button and selectingMode andLine-out from the pop-up menu), you can draw lines in
that window. By default, each time you start the process, you’ll end up with a new line. If
you selectReplace on replot, then the last reference line drawn will be replotted when
you draw a new one.

10.4 Curve plot attributes area

This area contains options which apply to future curve plots. Curve plots are generated
from referencelines.Referencelinesarethelinesthatappearin thevisualizationwindow
when you switch the window to line-out mode and draw a line.

10.4.1 Output window label and text field

Whenyouswitchavisualizationwindow to line-outmode(holdingdown theright mouse
button and selectingMode andLine-out from the pop-up menu), you can draw lines in
that window.   Corresponding curves are drawn in the visualization window specified by
this text field. Note that this window id number must differ from the number of the
window in which you’re drawing your reference line, and it must also be the number of a
window that either currently exists, or that is going to exist before you draw your first
reference line.  The Output window label and text field are unused when theUse 1st
window toggle button is on, so in that case, they are "greyed out."

10.4.2 Use 1st window toggle button

Whenyouswitchavisualizationwindow to line-outmode(holdingdown theright mouse
button and selectingMode andLine-out from the pop-up menu), you can draw lines in
that window.   Corresponding curves must be drawn to a different window from the
window in which you’re drawing your reference line.  When this toggle is selected,
MeshTVplacescurvesinto thefirst unused(empty)window, whensuchawindow exists.
If noemptywindowsexist, thenMeshTVopensanew window whentheline-outis done,
andthisbecomesthewindow into whichcurvesaredrawn. TheOutputwindow labeland
text field are "greyed out" when this toggle is on.
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10.4.3 Replace on replot toggle button

Whenyouswitchavisualizationwindow to line-outmode(holdingdown theright mouse
button and selectingMode andLine-out from the pop-up menu), you can draw lines in
that window.  Corresponding curves are drawn in the visualization window specified by
theOutput window text field. By default, each time you draw a reference line, you’ll
generateanew curve.If youselectReplace on replot, thenthelastcurvedrawn will be
replotted when a new one is generated.

11.0 Materials

11.1 Overview

Selecting this menu item opens a window which allows you change the active materials
for the material selection operator.

For the rest of the window description, see Material selection operator attributes in
chapter 4.

12.0 Palette editor

12.1 Overview

Selectingthismenuitemopensawindow whichallowsyouchangethecolorpalettefor a
visualization window or select colors for plot attributes.
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12.2 Palette editor window

ThePalette editor window shouldlook similarto
Figure6-13 when it pops up. The colors may be
different if you have saved a custom palette.

ThePalette editor window allows you change
the color palette for a visualization window or
select colors for plot attributes. Note that the
Palette editor window has hints associated with it.
If hints are disabled, they can be enabled in the
Preferences window. Hints are displayed by
moving the pointer over an area of interest

If you don’t see a description for an item in this
window, checkin theShareditemssectionnearthe
front of the chapter.

12.3Select mode label

The select mode label indicates what function the
Palette editor is performing. If the label says
"Selecting palette colors" then the Palette editor is
not associated with any plot attribute window and
colors can be modified without affecting color
attributes in other windows. If the label says

something else, the Palette editor is selecting a color for another window. If the selected
color is changed andAutoUpdate is on, the change will be applied to the window for
which thePaletteeditoris selectingacolor. Theselectmodecanberestoredto "Selecting
palette colors" by dismissing the Palette editor window with theDismiss button and
bringing the window up again with thePalette editor button in theControls Menu.

12.4 Output window colors

This area of the Palette editor contains the colors that are used for the background and
foreground colors of the active visualization window.

12.5 Background color

The background color corresponds to the background color of the active visualization
window. To change the background color, first select it by clicking on the small color
rectangle next to the "Background" label. When it is selected it will have a small white
rectangle around it. Next, move theColor value sliders or enter new RGB color values

Figure 6-13: Palette editor window
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into theColor text fields. After changing the color, click theApply button to set the
color, or press theReset button to revert to the last applied color palette.

12.6 Foreground color

The foreground color corresponds to the foreground color of the active visualization
window. To change the foreground color, first select it by clicking on the small color
rectangle next to the "Foreground" label. When it is selected it will have a small white
rectangle around it. Next, move theColor value sliders or enter new RGB color values
into theColor text fields. After changing the color, click theApply button to set the
color, or press theReset button to revert to the last applied color palette.

12.7 Colors

This area contains the color palette for the active visualization window. The colors in this
areaarenumbered1 to 30.Color1 is in theupperleft cornerandcolor2 is to its right, and
so on. To change a color, first select it by clicking it. When it is selected it will have a
small white rectangle around it. Next, move theColor value sliders or enter new RGB
color values into theColor text fields. After changing the color, click theApply button
to set the color, or press theReset button to revert to the last applied color palette.

If AutoUpdate is on and the Palette editor’sSelect mode is not "Selecting palette
colors",selectingacolor in thisareawill updatethewindow for whichthePaletteeditoris
selecting a color. If AutoUpdate is not on, then theApply button must be clicked to
update the other window.

12.8 Color value

The color value sliders are scroll bars that change the red, green, blue components of the
selected color. Changing the positions of the sliders updates the values in theColor text
fieldsandchangesthecolor thatis usedto displaytheselectedcolor. Thecolorwill notbe
savedinto theappliedpaletteuntil theApply buttonis clicked.TheReset buttonchanges
the palette back to the last applied palette and undoes any changes that were done by
changing the color value sliders.

12.9 Color text

The color text fields are text fields that change the red, green, blue components of the
selected color. Changing the values in the text fields updates the positions of theColor
value sliders and changes the color that is used to display the selected color. Red, green,
bluevaluesmustbeenteredasintegersfrom 0 to 255.Valuesoutsideof thatrangewill not
update the selected color. The color will not be saved into the applied palette until the
Apply button is clicked. TheReset button changes the palette back to the last applied
palette and undoes any changes that were done by changing the color text fields.
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12.10 Lookup color by name

The lookup color text field is a text field that changes the red, green, blue components of
the selected color by searching for a named color and retrieving its red, green, blue
components.  Entering a valid X color name (e.g. PeachPuff) into the text field causes a
color lookup. If the lookup is successful, the selected color’s red, green, blue components
areupdatedandthetext field is blanked.If thecolor lookupfails, thenanerrormessageis
displayed and the color name can be edited. A list of X color names is supplied with
MeshTV in a file called rgb.txt.

12.11 MeshTV default button

TheMeshTVdefaultsbuttonis abuttonthatreturnsall of thecolorsin theactivepaletteto
thedefaultMeshTVcolors.Thiswasaddedto provideaneasywayto returnto thedefault
colors if a large number of them have been modified.

13.0 Powerwall

13.1 Overview

Selecting this menu item pops up a window which allows you to manage how MeshTV
windows are displayed on the Powerwall.
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13.2 Powerwall window

ThePowerwall window should
look similar to Figure6-14when
it pops up. The layout and
mapping may be different if you
have saved custom settings.

ThePowerwall window allows
you to manage how MeshTV
windows are displayed on the
Powerwall. Note that the
Powerwall window has hints
associated with it. If hints are
disabled, they can be enabled in
thePreferences window. Hints
are displayed by moving the
pointer over an area of interest.

If youdon’t seeadescriptionfor
an item in this window, check in
theShareditemssectionnearthe
front of the chapter.

13.3 Powerwall on

Togglethisbuttonto turn thePowerwall onor off. If youarerunningonamachinethatis
not capable of using the Powerwall, then toggling this button has no effect.

13.4 Powerwall replot

Togglethisbuttonto ensurethatplotsareredisplayedwhenthePowerwall layoutchanges.
If this button is toggled on, the Powerwall will redisplay plots when the layout changes.
This ignoresMeshTVwindow to Powerwall canvasmapping.If thisbuttonis not toggled,
only the active MeshTV window will be displayed when the Powerwall layout changes.

13.5 Layout area

The Layout area is depicted in
Figure6-15.

Figure 6-14: Powerwall window

Figure 6-15: Powerwall layouts
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The layout area contains pictures of different Powerwall layouts. Clicking on a layout
picture selects a Powerwall layout and updates the Powerwall window.

13.6 Mapping

The mapping area of the Powerwall window contains features needed to map MeshTV
windows to Powerwall canvases.

13.7 Token

Tokens are shown in Figure 6-16.

A token is a small label that represents either a MeshTV window
or the Powerwall active canvas. A Powerwall canvas is a region
on the actual Powerwall. Use the middle mouse button to drag a
token to an appopriate drop site. Tokens numbered from 1 to 16
represent MeshTV windows. The red "A" token represents the
Powerwall active canvas. Mapping the "A" token sets the

Powerwall active canvas and causes all subsequent updates of MeshTV windows to be
echoed to that canvas. Unmapping the "A" token causes updates of MeshTV windows to
be echoed to the Powerwall canvases to which the MeshTV windows are mapped. All
unmapped tokens numbered from 1 to 16 are implicitly mapped to Powerwall canvas one.

13.8 Token tray

The token tray is an area in the Powerwall window that contains unmapped tokens.

13.9 Mapping area

The mapping area is a picture of the Powerwall with the selected layout and token
mapping. Depending on the layout, the mapping area is divided into one or more regions
that correspond to Powerwall canvases. Use the middle mouse button to drag tokens from
the token tray or other Powerwall canvases into the mapping area. Doing so maps a
MeshTV window to a Powerwall canvas. Note that each Powerwall layout has its own
mapping of MeshTV windows to Powerwall canvases.

13.10 Unmap all button

Press this button to unmap all MeshTV windows for the current Powerwall layout. After
this button is pressed, any tokens in the mapping area are sent back to the token tray to
indicate that they are unmapped. The tokens can then be remapped by dragging them onto
the mapping area with the middle mouse button.

Figure 6-16: Tokens
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14.0 Species

14.1 Overview

Selecting this menu item pops up a window which allows you to manage which material
species to use in the plots you create.

14.2 Species window

TheSpecies window shouldlook similar to
Figure6-17 when it pops up. The list of the
Active species will contain entries if you
have opened a file with materials containing
material species.

TheSpecies window allowsyouto manage
which species in a material are plotted.

If you don’t see a description for an item in
this window, check in the Shared items
section near the front of the chapter.

14.3 Active species list

This scrolled list contains all of the material species in the problem. A toggle button
appearsnext to eachmaterialspeciesnumber, andthestateof thetoggleindicateswhether
thematerialspeciesis activeor not.Whenthetoggleis “pushedin”, thematerialspeciesis
active,andwhenit’s “poppedout”, thematerialspeciesis inactive.Only activespeciesare
plotted.

The first number in each row is the material itself, followed by the material’s species, so
youcaneasilyturnoff entirematerials,ratherthanjust their species,via thefirst togglein
each row.

14.4 All button

Press this button to make all material species active. This is the default when MeshTV
comes up. This is the quick way to make all your material species active, though you can
also make species active by “pushing in” the toggle button next to the material species
number.

Figure 6-17: Species window
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14.5 None button

Press this button to make all material species inactive. You can use this when you want
most species to be inactive. First make them all inactive and then select the ones you want
by clicking on them.
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Chapter 7 Extra Menu

1.0 Overview

This chapter covers the items found under the Extra menu at the top
of the MeshTV Main window. The Extra menu, shown in Figure 7-1,
contains the following items: Command line, Command log, and
Preferences. Menu items with a ... in the name indicate that a
window will open when the item is selected. The dotted line at the top
of the menu denotes a "tear-off" menu, which means that when you
click on the dotted line, the menu will "tear off" and stay posted until you close the
window or press the ESC button while the window is selected.

Extra menu

The Extra menu allows you to access the command line interface to MeshTV, view the
log of commands already executed, or personalize certain MeshTV defaults.

Command line...

This button pulls up the command line interface window, which provides text-based
interaction with MeshTV.

Command log...

This button brings up a log of commands that have already been executed.

Preferences...

This allows you to personalize MeshTV actions and protocols.

Figure 7-1: Extra
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2.0 Command line

2.1 Overview

Selecting this menu item pops up theCommand line interface window, which allows
you to type commands to MeshTV.

2.2 Command line interface window

TheCommand line interface window is shown in Figure7-2. The contents of the
scrolledwindow mightbedifferentfrom thepicturebelow whenyoubringupthewindow.

Certain operations in MeshTV are either easier to execute with the command line
interface, or are only accessible via typed commands. TheCommand line interface
window allows the user to use typed commands. This window is usually posted to the
MeshTVMain window in theNotepad area, but it can always be pulled up via the
Command line... button in theExtra menu.

Note: Be careful when you type in commands via this text field, since you can use
commands which might have undesired side-effects with the GUI. For a list of “safe”
commands to use, see theMeshTV Getting Started Manual.

2.3 Command line scrolled window

Thisareacontainsthelist of commandstheuserhaspreviously typed.Userscan“cut and
paste” lines from this window to theCommand text field to avoid retyping commands.

Figure 7-2: Command line interface window
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2.4 Command text field

Use this text field to type commands to MeshTV. Note that these commands will not be
reflected by the windows in the GUI. For example, if you typed “printwin
printer=myprinter”,thePrinter text field in theSet Print Options... window wouldnot
be updated with “myprinter.”

Note: Be careful when you type in commands via this text field, since you can use
commands which might have undesired side-effects with the GUI. For a list of “safe”
commands to use, see theMeshTV Getting Started Manual.

2.5 Post/Unpost button

If you plan to use a window repeatedly, but you don’t want it cluttering up your screen,
youmightwantto postit. Whenawindow is posted,it appearsin theNotepad areaat the
bottom of the MeshTVMain window, where it remains until it is unposted. Press this
button to post the window.  Once the window is posted, this button will change to
Unpost.

2.6 Dismiss button

When you wish to close a window, press theDismiss button.

3.0 Command log

3.1 Overview

Selecting this item pops up theCommand log window, which allows you to see all the
commands which have been executed during the current MeshTV session.
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3.2 Command log window

TheCommand log window is shown in Figure7-3.Thecontentsof thescrolledwindow
will probably differ from the contents in the picture below.

This window lists all the commands issued either from theCommand line window, or
by theGUI itself. Userswhowantto constructtheirown log files to runMeshTVin batch
mode might want to perform a given operation via the GUI and then use this window to
seewhattheactualMeshTVcommandsare.Userscanalsolook in the%meshtv.logfile to
see the commands. The %meshtv.log file is written to the directory from which MeshTV
was run.

3.3 Dismiss

When you wish to close a window, press theDismiss button.

4.0 Preferences

4.1 Overview

Selecting this item pops up a window which allows you to personalize your MeshTV
session.

Figure 7-3: Command log window
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4.2 Preferences window

ThePreferences window is shown in Figure7-
4. The options selected when you bring up the
window might be different from the options
selected in the picture below.

ThePreferences window allowsyouto setyour
own options for various MeshTV functions. For
example, if you prefer, you can decide to “turn
off” informationalmessagessothatyounolonger
see them. Any changes in this window remain in
effect, till they aremodifiedagain. Modifications
remain in effect for the rest of the current
MeshTV session. To set permanent defaults for
itemsin thiswindow, youcanmakeyourchanges
to thewindow andthenselecttheSave settings
item in theFile menu of the MeshTVMain
window.

4.3 Information Display area

This area allows you to indicate which messages
you would like to receive. For example, you can
decide to see warnings but not messages to cut
down on the number of informational windows
you’ll see during your MeshTV session.

4.3.1 Display hints toggle button

You can turn this option on if you want to see hint messages. Hint messages contain
helpful information on how to use MeshTV. When hints are enabled, moving the pointer
over hint-enabled windows will display hints in a small raised window. Not all windows
have hints.

4.3.2 Display messages toggle button

You can turn this option off if you don’t want to see informational messages. Messages
containhelpfulor confirmationalinformationandassuchrequirenoaction.For example,
a message will pop up after you requestGetting Started... from theHelp pulldown
menu, informing you that Netscape Navigator has been started.

4.3.3 Display warnings toggle button

You can turn this option off if you don’t want to see warnings. Warnings indicate that
somethingis wrong,but notseriouslywrong.For example,awarningpopsupif youpress

Figure 7-4: Preferences window
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theApply button in a plot attribute window, and there are no plots of that type (i.e.,
pressingtheApply buttonin theLabel plot attributes window, andthereareno label
plots.)

4.4 Miscellaneous area

This area allows you to show hidden variables (variables which start with a dot.)

4.4.1 Show hidden variables toggle button

Whendisplayingvariables,MeshTVnormallyhidesdirectoriesthatstartwith adotor are
referenced by a multimesh object. When this option is set to on, all variables will be
visible in the variable lists. Changing the setting affects only subsequently opened files,
not currently open files. Most users never have occasion to turn this option on.

4.5 Renderer area

You can instruct MeshTV to customize the graphics renderer you’re using.  You can
optimize graphics for two dimensional datasets by selecting theOptimize for 2D
graphics togglebutton,andyoucanfadedetailsinto thedistanceusingtheDepth Cue
controls.

4.5.1 Optimize for 2D graphics toggle button

This option only applies if you are using the Software Renderer driver. Turning this on
improves the speed and quality for all 2D plots except pseudocolor plots with nodal
centering. This switches all 2D plot windows to the X11 driver from the Software
Renderer, providing a significant speed increase.

4.5.2 Depth cueing controls

TheDepth cueing toggle button option enables or disables depth cueing on three
dimensionalimages.Thisblendsobjectsinto thebackgroundbasedontheirdistancefrom
the viewer, and it can clarify details on complex objects.

Whenit is enabled,othercontrolsareavailable. Thequalityselectionradiobuttons,Fast
andNice, hint to the renderer the method to use when applying depth cueing.  Note,
however, thatwhenusingthesoftwarerendereronverycomplex datasets,theNice option
may be faster.  TheFade slider controls the amount of fading applied to the objects.

4.6 Material interface reconstruction controls

The options in this area deal with tuning the algorithm used for reconstructing material
interfaces.Thisoccursin thematerialplotsandwhenapplyingmaterialselectionto other
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plots.  When these options are changed, existing plots are not affected.  Changes only
affect future plots.

4.6.1 Subdivision level

This option selects the amount of subdivision to use.  The lowest value implies no
subdivision.  This is the fastest option.  The highest value can better handle zones with
higher numbers of materials or complicated interfaces, but it takes longer and can
introduce minor oscillations in the reconstructed surface.

4.6.2 Maximum iterations

This specifies the maximum number of iterations to use when attempting to make the
volume fractions in the reconstruction represent the true volume fractions. It can be zero,
implying no iteration,or apositive integer. Notethatiterationcantakeawhile in 3D, and
that most of the accuracy is recovered after only a few iterations, so if you need more
accuracy, start with an iteration count of 1 or 2, and work up from there.

4.6.3 Use old isosurface algorithm

When this option is on, any further material interface reconstruction will use the older
algorithm.  This algorithm is an isosurface-based approach which treats each material as
the region where its volume fraction is greater than some value (typically 0.5).  This
algorithmis lessaccuratethanthenewer, probability-basedalgorithm,especiallyfor clean
zones and zones containing more than two materials.  Note that the old algorithm is only
available for 3D plots; this option does not affect 2D plots.

4.6.4 Volume fraction

The isosurface algorithm is not precise and can be tuned through its volume fraction
parameter.  When this value is reduced, material boundaries grow.  When it is raised,
materials encompass less.

4.7 Opening files area

The options in this area deal with what happens when files are opened. You can tell it to
automatically reset attributes when you replace a file, ignore file times when reading in a
family of files, and use the current working directory for your initial directory when
selecting files.

4.7.1 Reset attributes on replace toggle button

When this option is on, plots are redrawn from data in the new file with most of the plot
settings(e.g.contourlevels,pseudocolorrange,etc.)resetto valuesbasedonthenew data
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file. When this option is turned off, the attributes for the plots will stay exactly the same
after the replace as before. When this option is on, pressing theDraw button on the
MeshTVMain  window without adding a plot causes the plots to be redrawn with the
attributes reset.

4.7.2 Ignore file times toggle button

This option controls the reading of the times associated with each file in a family of files.
If the option is off, the times inside each SILO file in the family are read when a member
file is opened. If the option is set to on, the times inside each file will not be read when a
family file memberis opened.Thisgreatlyincreasesthespeedof openingfamiliesof files.
Thedrawbackis thatfile timeswill no longerappearin thetext field next to theanimation
slideron themaincontrolpanel.Also, theerrorcheckinginsuresthatthetimesassociated
with each file in the family are monotonically increasing will be bypassed.

Unless you are running an animation which contains non-regular time intervals, you will
probablywantto setthisoptionon,to avoid theslow down causedby readingfile times.If
youarerunningananimationwhichhasconstanttimeintervals,youdon’t needto readfile
times, because setting the frame to 3/4 through the animation will be both 3/4 in frames
and 3/4 in time. However, if your files are irregularly spaced in time, setting the frame to
3/4 through the animation will be 3/4 in frames when you ignore files times, and 3/4 in
time if you don’t ignore file times while reading in files.

4.7.3 Use current working dir ectory toggle button

When you selectSave settings  from theFile  menu in the MeshTVMain  window, you
can either save the directory path which is currently typed into thePath  text field in the
Select files... window, or youcaninstructMeshTVto usewhatever thecurrentdirectory
happens to be the next time MeshTV is run. MeshTV uses the current working directory
when this option is on, else it uses the directory which was in thePath  text field when
Save settings  was last selected.

4.8 Apply button

PressingtheAppl y buttonapplieschangesyoumadein thewindow containingthebutton.
If you don’t want your changes applied, press theDismiss  button without pressing
Appl y.

4.9 Dismiss button

When you wish to close a window, press theDismiss  button. You should press the
Appl y button before you press theDismiss  button if you want your changes applied. If
you don’t want to apply your changes, pressing only theDismiss  button (without
pressingAppl y) will return you to previously applied values.
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Chapter 8 Window Menu

1.0 Overview

This chapter covers  items found under theWindow menu at the top
of theMeshTVMain window. Theseitemsare:Add, Delete, Clear
all, Flip Main window, andLayout. Thedottedline atthetopof the
menudenotesa "tear-off" menu,whichmeansthatwhenyouclick on
thedottedline, themenuwill "tearoff" andstayposteduntil youclose
thewindow or presstheESCbuttonwhile thewindow is selected.The
Window menu window is shown in Figure8-1.

Window menu

TheWindow menu allows you to add new visualization windows, delete existing
windows, clear plots in all windows, flip the orientation of the MeshTVMain window,
and organize your windows into specific layout patterns.

Add

This button adds a new visualization window.

Delete

This deletes the active visualization window.

Clear all

This removes the plots in all visualization windows.

Figure 8-1: Window
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Flip Main window

Thisentryallowsyouto flip theMeshTVMain window betweenaverticalandhorizontal
layout.

Layout

This item pops up a submenu that allows you to open different numbers of visualization
windows. The size of the window depends on the layout chosen and the size of the
computer screen.

2.0 Add

MeshTV starts with one window. To add other windows, select this menu item. Another
window that is the same size as the last created MeshTV window will open. The number
for this window is printed in the window titlebar. Once you have added more windows,
eithervia thismenuitem,or via theLayout menuitem,theActive window pulldown in
the MeshTVMain window updates to include the new window, and the new window is
made the active window.

3.0 Delete

Pressthismenuitemto deletetheactivewindow. To determinetheactivewindow, look at
theActive window pulldown in the MeshTVMain window. The number of the active
window will beshown, andthatis thewindow youwill deleteif youpressthismenuitem.
To delete a different window, use theActive window pulldown to change the active
window andthenhit theDelete menuitem.Oncethewindow hasbeendeleted,window 1
becomes the active window, unless it was the window deleted, in which case the next
lowest numbered window becomes the active window (i.e., window 2, if it exists, else
window 3, etc.)  Windows are not renumbered after a deletion.

4.0 Clear all

If you want to remove all the plots in all of MeshTV’s output windows, select this menu
item.

5.0 Flip Main window

TheFlip Main window item allows you to flip between a vertical and horizontal layout
for theMeshTVMain window. Whenthelayoutswitchesto verticalfrom horizontal,two
windows are displayed, regardless of how many windows were shown when theMain
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window was vertical. Likewise, when the layout switches from horizontal to vertical, one
window is displayed, regardless of how many windows were shown when theMain
window washorizontal.Notethatnowindowsaredeletedby thiscommand,but asecond
window might be created.

6.0 Layout

6.1 Overview

Thismenuitemofferssix choicesfor thelayoutof MeshTV’swindows:
1x1, 2x1, 2x2, 2x4, 3x3, and4x4. These options will place the
windows on an XY grid, so the window layout will be 1x1 (one
window), 2x1 (two windows), 2x2 (four windows), 2x4 (eight
windows),3x3(ninewindows)or 4x4(sixteenwindows).Thewindows
are sized to fit correctly onto the screen. If you have too few windows,
extra windows are created to fill in. (For example, if you have three
windows,andselect2x2, anotherwindow is created.)If youhavemore
windowsthanareneededfor display, theextrawindowsareiconified.(For example,if you
have sixteen windows, and then select3x3, the remaining seven are iconified.)

The dotted line at the top of the menu denotes a "tear-off" menu, which means that when
you click on the dotted line, the menu will "tear off" and stay posted until you close the
window or press the ESC button while the window is selected.

6.2 1x1

This layout choice places one visualization window on the screen. Other existing opened
windowsareiconified.This layoutoptionproducesthelargestsizewindows. It is alsothe
default when theMain window is vertically placed.

6.3 2x1

This layout choice places two visualization windows on the screen in a 2x1 grid. This
layout works particularly well when the MeshTVMain window is in a horizontal layout,
though it can also be used with a vertical layout. These windows are smaller than the 1x1
layout’s windows and larger than the 3x3. If only one window is open when this option is
chosen, another window is added. If there are more than two, the additional windows are
iconified. It is also the default when theMain window is horizontally placed.

6.4 2x2

This layout choice places four visualization windows on the screen in a 2x2 grid. These
windows are smaller than the 1x1 layout’s windows and larger than the 3x3. If there are

Figure 8-2: Layout
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fewerthanfour windowswhenthisoptionis chosen,windowsareaddeduntil four exist. If
there are more than four, the additional windows are iconified.

6.5 2x4

This layout choice places eight visualization windows on the screen in a 2x4 grid. This
layout works particularly well when the MeshTVMain window is in a horizontal layout,
though it can also be used with a vertical layout. These windows are smaller than the 2x1
or 2x2 layout’s windows and larger than the 3x3. If there are fewer than eight windows
when this option is chosen, windows are added until eight exist. If there are more than
eight, the additional windows are iconified.

6.6 3x3

This layout choice places nine visualization windows on the screen in a 3x3 grid. These
windows are the third largest windows. If there are fewer than nine windows when this
option is chosen, windows are added till nine exist. If there are more than nine, the
additional windows are iconified.

6.7 4x4

This layoutchoiceplacessixteenvisualizationwindowsonthescreenin a4x4grid.These
windows are the smallest windows. If there are fewer than sixteen windows when this
option is chosen, windows are added till sixteen exist. MeshTV supports a maximum of
sixteen windows.
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Chapter 9 Help Menu

1.0 Overview

This chapter covers items found under theHelp  menu at the top of
theMeshTVMain window. TheHelp menu,shown in Figure9-1, is
usedto find generalinformationonMeshTVsuchas:helponhow to
use the GUI, copyright information, and updates on the latest
versionsof theprogram.Thismenucontainsthefollowing items:On
help , Getting Star ted , User’s Manual , Command Line
Interface , Release notes , Copyright , andCredits . Menu items
with a ... in thenameindicatethatawindow will openwhentheitem
is selected.Thedottedline at thetopof themenudenotesa"tear-off"
menu, which means that when you click on the dotted line, the menu will "tear off" and
stay posted until you close the window or press the ESC button while the window is
selected.

Documentation on theError  window, which isn’t accessible via theHelp  menu but does
offer help, is located at the end of this chapter.

This section gives a quick description for each menu item. More detailed descriptions
follow this section.

Help

TheHelp  pulldown menu allows you to find out how to use the on-line help system,
access MeshTV manuals, read about new bug fixes and functionality, read the copyright
notice, and read our credits.

Figure 9-1: Help
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On help...

This pops up theHelp  window and details how to use the on-line help system.

Getting Star ted...

This brings up theMeshTV Getting Started Manual in Netscape NavigatorTM.

User’s Manual...

This brings up theMeshTV User’s Manual in Netscape NavigatorTM.

Command Line Interface ...

This brings up theMeshTV Command Line Interface Manual in Netscape NavigatorTM.

Release notes...

This pops up a window which lists new functionality, bugs fixes, andworkarounds for
certainknown bugs.Thesenotesareorganizedby theMeshTV’s releasenumber. Youcan
usually find the release number of the version you’re running by looking at the shell
window where you ran MeshTV. You should see something like “Running: meshtv3.0 -x
meshtvx3.0”, which indicates a release number of 3.0 in this example.

Copyright...

This pops up a window containing copyright information.

Credits...

This menu item pops up a window which gives credit where it’s due.

2.0 On help

2.1 Overview

Selecting this item pops up theHelp  window. It provides information on how to use the
MeshTV help system.
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2.2 Help window

Thiswindow provideshelpfor items
(buttons, text fields, labels, radio
buttons, etc.) in MeshTV. To access
the window, simply position the
cursor over an item and press the
right mouse button. A relevant help
messagewill displayto thetext area
of this window.

Figure9-2 shows an example of the
Help window. This particular
example would appear when you
selectOn help... from theHelp
menu item in the MeshTVMain
window. Notethattheappearanceof
your window might differ slightly
from the one shown here.

To get help on a particular item in
any window in the MeshTV GUI,
place the cursor over the item
(button, text field, label, radio
button, etc.) and press the right
mouse button. TheHelp window
will pop up, displaying any help
available for that particular item.

At thebottomof theHelp window, thereis aplacefor usernotes.Youcanenteryourown
notes there for future reference. They will appear the next time you request help on that
item.  User help is saved automatically.

2.3 Help on

The text below Help on: shows the name of the item (button, text field, label, etc.) you
selected for help. It helps you make sure you’re getting information on the item you want
and not for some other item.

2.4 Help text

Help information on the requested item (button, text field, label, etc.) displays here. To
request information, place the cursor on the item for which you want help and right click.

Figure 9-2: Help window
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2.5 User notes

This text area allows you to type your own help notes for an item. For example, if you
request help on theRaster postscript printer type, you can include your own notes,
which might detail the name of the printer you prefer. These notes are saved as you type
them,andthenext timeyourequesthelpon theRaster postscript item,yournoteswill
appear in this text area.

2.6 Dismiss button

When you wish to close a window, press theDismiss button.

3.0 Getting Started

3.1 Overview

Whenyouselectthis item,theMeshTVGettingStartedManualwill displayvia Netscape
NavigatorTM. If Navigatoris alreadyrunning,existingpagesarereplacedwith theGetting
Started pages. If Navigator is not running, the program is started.

4.0 User’s Manual

4.1 Overview

When you select this item, theMeshTV User’s Manual will display via Netscape
NavigatorTM. If Navigator is already running, existing pages are replaced with the User’s
Manual pages. If Navigator is not running, the program is started.

5.0 Command Line Interface

5.1 Overview

When you select this item, theMeshTV Command Line Interface Manual will display via
Netscape NavigatorTM. If Navigator is already running, existing pages are replaced with
the Command Line Interface pages. If Navigator is not running, the program is started.
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6.0 Release notes

6.1 Overview

This is the place to come to find the newest functionality, details on bug fixes, and the list
of workaroundsfor known bugs.Theappropriateareasareupdatedwith eachnew release
of MeshTV.

6.2 Release notes window

Figure9-3showsthewindow thatpopsupwhenyouselecttheRelease notes... itemin
theHelp  menu at the top of the MeshTVMain  window. The actual contents of the
window you see will probably differ from this picture.

TheRelease notes  window contains a scrolled window which displays information
about MeshTV. The kind of information displayed is chosen via theChapter  and
Section  pulldown menus. The three kinds of information which can be displayed are
Enhancements and Modifications , Corrected Bugs , andWorkar ounds f or
Known Bugs . This information can be displayed for the entire history of the code, or
only for the history after a given version of the code. For example, you can choose to see
corrected bugs for MeshTV after its version 3.0 release.

Figure 9-3: Release notes window
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6.3 Display areas

Thesingleline text areaandthelargescrolledwindow containtheoutputspecifiedby the
items in theChapter  andSection  pulldown menus. The single-line text area indicates
the kind of information displayed (Enhancements and Modifications , Corrected
Bugs , orWorkar ounds f or Kn own Bugs ) and for which period of time the
information is displayed (i.e., since version 3.0).

6.4 Chapter

TheChapter pulldown menuallowsaccessto threekinds
of information:Enhancements and Modifications ,
Corrected Bugs , andWorkar ounds f or Kn own
Bugs . These three elements work in concert with the
Section  pulldown menu by providing information only
for specified versions of MeshTV.

6.4.1 Enhancements and Modifications

When this menu item is chosen, the display area in theRelease notes  window shows
any enhancements or modifications to MeshTV since the release version specified by the
Section  pulldown. The chosen version is shown in the single line text area above the
scrolled window display area. For example, it might read “Enhancements and
Modifications since version 3.0.”

6.4.2 Corr ected Bugs

When this menu item is chosen, the display area in theRelease notes  window shows
any MeshTV bugs which have been corrected since the release version specified by the
Section  pulldown. The chosen version is shown in the single line text area above the
scrolled window display area. For example, it might read “Corrected bugs since version
3.0.”

6.4.3 Workar ounds for Known Bugs

Unfortunately we know of bugs in the code which have yet to be fixed. This section lists
certain  known bugs (and possible “workarounds” if they exist) in the display area in the
Release notes  window. Unlike theEnhancement and Modifications  and
Corrected Bugs  items,Workar ounds f or Kn own Bugs  does not rely on the
Section  pulldown since it lists currently known bugs rather than bugs associated with a
given version of the code.

Figure 9-4: Chapter menu
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6.5 Section

TheSection  menu allows you to select how much information you wish to receive on
Enhancements and Modifications  or Corrected Bugs . The items in this menu
indicatedifferentreleasesof MeshTV. If youwantto seeall changesafteragivenrelease,
select the item which indicates that release. For example, if you want all corrected bugs
since version 3.0, you selectCorrected Bugs  in theChapter  menu andsince
version 3.0  in theSection  menu.

6.6 Dismiss button

When you wish to close a window, press theDismiss  button.

7.0 Copyright

7.1 Overview

MeshTV is copyrighted by the Department of Energy. The copyright notice details the
legal information and disclaimers. Read this if you’re experiencing insomnia, or if you
need to find out legal information about MeshTV.
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7.2 Copyright window

Figure 9-5 shows an example of the copyright window.

This window displays the copyright information for MeshTV. It details the auspices under
which the work was performed and reserves the rights for the program to the University of
California and the Federal Government.

7.3 Dismiss button

When you wish to close a window, press the Dismiss button.

8.0 Credits

8.1 Overview

This window gives credit to Lawrence Livermore National Laboratory, who sponsored the
MeshTV project.

Figure 9-5: Copyright window
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8.2 Credits window

Figure9-6 shows the Credits window.

Thiswindow showsanifty picture,creditsLawrenceLivermoreNationalLaboratory, and
displays the motto of the MeshTV development team. It is brought to you by LLNL and
the letter ‘B.’

8.3 Dismiss button

When you wish to close a window, press theDismiss button.

Figure 9-6: Credits window
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9.0 Information window

9.1 Information window

This window pops up to report error
messages, warnings, and notifications.

Figure9-7 shows theInformation
window

9.2Dismiss button

When you wish to close a window,
press theDismiss button.

9.3Read release notes button

When MeshTV has been updated, the
Read release notes button will appear in the information window. If you press this
button, the release notes window will open, allowing you to read the release notes for the
new version of the code.

10.0 Query window

10.1 Information window

This window pops up to report a
problem and as a yes/no question to
handle the problem.  When this
window is up, you can’t do anything
else in the Graphical User Interface.
You must answer the question before
continuing.

Figure9-8 shows theQuery window
asking the user whether to apply an
orthogonal slice operator.

Figure 9-7: Error window

Figure 9-8: Query window
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Chapter 10 Visualization Windows

1.0 Overview

This chapter covers the graphical controls in the visualization window. These are the
Popup menu and the Toolbar. A visualization window is shown in Figure 10-1.

Figure 10-1: A Visualization window

Toolbar

Popup menu
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2.0 Window modes

To understandthecontrolsfor avisualizationwindow, youmustfirst understandtheuseof
window modes. A visualization window hassix modes: Navigate, Zoom, Lineout,Pick,
Slice-pick, and Slice.

2.1 Navigate mode

When the window is in Navigate mode, you can move the dataset around, rotating (3D
datasets only), panning, and zooming in and out.

• Rotation

This only applies to a 3D dataset. Press and hold the left mouse button in the visual-
ization window. Move the mouse, and the dataset rotates. Release the mouse button
when you have the view you want.

• Panning

For a 2D dataset, press and hold the left mouse button. Move the mouse, and the
dataset will shift, following the mouse. Release the mouse button when you reach
the desired view.

Panninga3D datasetis identicalto panninga2D dataset,exceptthatyoumusthold
down the Alt key before pressing the left mouse button.

• Zooming

For bothkindsof datasets,pressandhold themiddlemousebuttonto incrementally
zoom into a dataset. Holding the Alt key while pressing the middle mouse button
incrementally zooms out of a dataset.

2.2 Zoom mode

Whenthewindow is in Zoommode,youcandraw aboxaroundtheareaof thedatasetyou
wish to zoominto. Pressandhold theleft mousebuttonatonecornerof theareayouwish
to zoom into. As you move the mouse, the zoom box sweeps out from the first corner.
Release the mouse button when the zoom box covers the desired area.

2.3 Lineout mode

This mode is only available for 2D datasets. When the window is in Lineout mode, you
candraw a line acrossadatasetandhave thescalarvariabledataalongthatline displayas
a curve to another window. To draw a line from which to extract data, press and hold the
left mouse button at one of the endpoints of the line. Move the mouse to extend the line
from the first point. Release the mouse button at the second endpoint. A line is drawn
between the two points.
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Depending on the type of lineout you have chosen, using the GUI (Graphical User
Interface)or the“refl” CLI (CommandLine Interface)command,theline will eitherbe
straight or will follow the contours of the mesh.

Once the line is drawn, the scalar variable data along that line drawn as a curve, or
“1D plot” to another window.

2.4 Pick mode

When the window is in Pick mode, you can extract information about data at a particular
point in the window. Click with the left mouse button on the point you wish to extract
information about.

2.5 Slice pick mode

Thismodeonly is availablewheninteractingwith 3D datasets.
When you enter this mode, the view of the dataset changes.
Rather than seeing the full 3D dataset, you will instead see a
slice of the dataset. You can slide this slice backward and
forward using the left mouse button. Press and hold the left
mouse button to start sliding the slice. Move the mouse up or
down until the slice is in the desired location. Release the
mouse button. You can repeat these actions to move the slice
until you have it where you’d like it. Once the slice is in the
desired location, click with the left mouse button on the point
on the slice where you wish to extract information.

Thesliceis alwaysalignedwith thecoordinateaxes.Theaxisthatpointsclosestto “out of
the screen” is the one chosen to slice along. Thus, if you wish to slice along a different
axis when doing 3D pick, first rotate the plot using Navigate mode. Once the dataset is
facing the right direction, change to 3D pick mode.

2.6 Slice mode

Thismodeis availablewheninteractingwith 3D datasets.Like
slice pick mode, when you enter slice mode, the view will
changeto asliceof thedataset.Thissliceplanecanberotated
andtranslatedto any positionin thedataset.Pressandholdthe
left mouse button while moving the mouse to rotate the slice
planeaboutits origin. Thiswill displayacyansliceplanewith
alargeblacknormalarrow. Theplaneandarrow arevisiblefor
thedurationof therotationoperationandaredisplayedsoyou
can see the orientation of the slice plane as it changes. Once
the left mouse button is released, the dataset is re-sliced and

Figure 10-2: 3D pick

Figure 10-3: Slice mode
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the new slice is drawn in the visualization window. Press and hold the middle mouse
button while moving the mouse to move the slice plane along its normal vector. This will
movethesliceplanealonganaxisthatis perpendicularto thesliceplane.Thesliceplane’s
origin can be changed by holding down the Shift key while holding down the left mouse
button. With this combination of keyboard keys and mouse buttons held down, the origin
of thesliceplanecanbemovedsideto sideor upanddown whenthemouseis moved.The
slice plane origin can be moved to and fro by holding down the Shift key and the middle
mouse button while moving the mouse.

3.0 The Popup menu

3.1 Overview

The Popup menu contains menu items for various operations that apply to the window.
There are also toggle buttons to set state information. Access the menu by pressing and
holding down the right mouse button. Select the desired item, then release the mouse
button.

The items in the Popup menu are: theMode menu,Clear, Reset view, Redraw,
Choose center, Print image, Save image, theCopy menu, theDisplay menu, the
Flip xy toggle, and theFull frame toggle.

Thissectiongivesaquickdescriptionof eachitem.Moredetaileddescriptionsfollow this
section.

Mode menu

TheMode menu contains radio buttons for each of thesix menu modes. Selecting a
button switches the window to that mode.

Clear

Selecting this menu item clears all plots from the window. They can be drawn again by
pressing theDraw button in the GUI or reissuing the CLI “plot” commands.

Figure 10-4: Slice mode



Overview

139

Reset view

Selectingthismenuitemresetstheviewpointandzoomlevel backto thedefaultview. The
default view is the one that is used when a dataset is first displayed in a window.

Redraw

Selecting this menu item redraws all of the graphics in the window.

Choose center

Selecting this menu item allows you to choose the center of rotation for 3D images.

Clear pick pts

Selectingthismenuitemclearsany pick labelsthathavebeenattachedto thevisualization
window’s plots.

Print image

Selecting this menu item sends the image in the window to a printer using the current
printer settings.

Save image

Selecting this menu item saves the image in the window to a file using the current save
window settings.

Copy menu

Use the items in this menu to copy window attributes from one window to another.

Display menu

Use the items in this menu to change the look and feel of the graphics in the window.

Flip xy toggle

Turning this toggle on transposes the X and Y axes of 2D plots. Turning the toggle off
reverses the action. The toggle only applies to 2D datasets.

Full frame toggle

Turning this toggle on causes 2D plots to fill up the visualization window, stretching the
axes to do so. This can be useful when a dataset is long and thin and difficult to see with
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the normal view. Turning the toggle off restores the plot to the normal view. The toggle
only affects 2D datasets.

3.2 Mode menu

This menu is shown in Figure10-5. It contains four
items:Zoom, Navigate, Line-out, Pick, andSlice
pick.

These menu items correspond to window modes, as
described in Section2.0. A yellow “pushed-in”
diamond highlights the mode that the window is in, as
illustrated in the figure by the “pushed-in” yellow
diamond next to Navigate.

Selectingoneof thesemenuitemsswitchesthewindow
to thatmode.If aparticularmodeis notapplicable(e.g.
Line-out for a 3D window), it will be grayed out and
you will not be able to select it.

These menu items are equivalent to entering the CLI commands: “winmode zoom”,
“winmode navigate”, “winmode lineout”, “winmode pick”, “winmode
slicepick”, and “winmode slice” respectively.

3.3 Clear

This menu item removes all plots displayed in the window. Annotations and legends are
alsoremoved,leaving thewindow blank.To restoretheplots,eitherpresstheDraw button
in the GUI or enter “plot” commands in the CLI.

This menu item is equivalent to entering the CLI command “clear”.

3.4 Reset view

This menu item resets the viewpoint and zoom level back to that seen when the dataset
was first displayed in a window. You might use this when the view is confusing, and you
wish to go back to where you started.

This menu item is equivalent to entering the CLI command “reset win”.

3.5 Redraw

This menu item redraws all of the graphics in the window.

Figure 10-5: The mode menu
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This can be especially useful when you are displaying windows to a tiled display, or
powerwall. Windows may be echoed on a tiled display using thePowerwall controls in
theGUI or the“powerwall” commandin theCLI. Whenyouwantto redraw awindow
on the tiled display, use this command.

This menu item is equivalent to entering the CLI command “redraw”.

3.6 Choose center

This menu item allows you to select the center of rotation for 3D images.

Selecting this menu item causes the cursor to change shape to a plus sign. You may then
pressandreleaseany mousebuttonover thepointyouwantfor thenew centerof rotation.
The new center of rotation will correspond to the x, y, and z position of the point on the
front surface under the mouse. The new center of rotation will be displayed in theOutput
window. The visualization window will go into navigate mode.

This menu item is equivalent to entering the CLI command “center3 pick” .

3.7 Clear pick pts

This menu item allows you to clear pick labels that have been added to your plots as a
result of having been in pick mode.

This menu item is equivalent to entering the CLI command “delete pick”.

3.8 Print image

This menu item sends the image displayed in the window to a printer. The printer must
already be set up using theSet print options... menu item in the GUI or the options of
the “printwin” command in the CLI.

This menu item is equivalent to selectingPrint window in the GUI’s File menu or
entering “printwin” in the CLI.

3.9 Save image

This menu item saves the image displayed in the window to a file. The save options must
already be set up using theSet save options... menu item in the GUI or the options of
the “savewin” command in the CLI.

This menu item is equivalent to selectingSave window in the GUI’s File menu or
entering “savewin” in the CLI.
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3.10 Copy menu

This menu is shown in Figure10-6. It contains
five items:View from, Lighting from,
Annotations from, Palette from, and
Everything from. Each of the items is a menu
with a submenu containing a list of window
numbers.

Each menu item allows you to copy attributes to
the current window from another window. Each
submenu provides a list of appropriate source
windows to copy from.

3.10.1 View from

This menu lets you copy the view attributes from
another window to the current window. The view
attributes consist of the direction of the viewpoint and the zoom level.

Copy the view attributes when you would like one window’s view of a dataset to be
identical to that of another window.

This operation is equivalent to entering the CLI command
“copyatt source_win dest_win view”, wheresource_win anddest_win are the
window numbers of the source window and destination, respectively.

3.10.2 Lighting from

This menu lets you copy the lighting from another window to the current window. The
lighting attributes consist of the definition of all eight lights, whether they are on, where
they point, their colors, their types, and their intensities.

This operation is equivalent to entering the CLI command
“copyatt source_win dest_win lighting”, wheresource_win anddest_win arethe
window numbers of the source window and destination, respectively.

3.10.3 Annotations from

This menu lets you copy the annotation attributes from another window to the current
window. The annotation attributes consist of all settings in the GUI’sAnnotation
window. It encompasses the definition of legends, database and user information, 2D and
3D axes, and banners.

Figure 10-6: The Copy menu
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This operation is equivalent to entering the CLI command
“copyatt source_win dest_win annotation”, wheresource_win anddest_win are
the window numbers of the source window and destination, respectively.

3.10.4 Palette from

This menu lets you copy the palette from another window to the current window. The
palette is the definition of all of the discrete colors used in plots.

Copying the palette is useful when you wish the material colors in one window to be
identical to those in another window.

This operation is equivalent to entering the CLI command
“copyatt source_win dest_win palette”, wheresource_win anddest_win are the
window numbers of the source window and destination, respectively.

3.10.5 Everything from

This menu preforms a combination of the other copy menus. Copying “everything” from
one window to another is equivalent to copying the view, lighting, annotation, and palette
attributes.

This operation is equivalent to entering the CLI command
“copyatt source_win dest_win all” or
“copyatt source_win dest_win view annotation lighting palette”,
wheresource_win anddest_win are the window numbers of the source window and
destination, respectively.
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3.11 Display menu

This menu is shown in Figure10-7. It contains
six items:Invert background, Navigate
bbox, Display toolbar, Perspective, Spin,
andStereo.

3.11.1 Invert background

Selecting this menu item inverts the background
and foreground colors of the window.

This operation is equivalent to entering the CLI
command “invert”.

3.11.2 Navigate bbox

This toggle changes how 3D datasets appear
when rotated. Normally, datasets redraw
themselves as you rotate them. If theNavigate
bbox toggleis turnedon,however, thedatasetis
replacedby its boundingboxwhile beingrotated.
Showing only the bounding box when rotating greatly improves interaction when you’re
working with a large dataset or over a slow graphics connection. Once you stop rotating
the dataset, it is redrawn normally in the new position.

This operation is equivalent to entering the CLI command “navigate bbox” and
“navigate normal”.

3.11.3 Display toolbar

This toggleletsyou remove thetoolbarfrom thetopof thevisualizationwindow. Turning
the toggle back on displays the toolbar again.

There is no CLI equivalent for this operation.

3.11.4 Perspective

This toggle lets you change whether perspective is
on. If perspective is on, the 3D graphics in the
window are displayed in a “realistic” way, with
graphics growing smaller with increasing distance.
If perspective is off, the3D graphicsin thewindow
are displayed using an “orthographic” projection,
where distance has no effect on the size of the
graphics. For an example, see Figure10-8.

Figure 10-7: The Display menu

Figure 10-8: Perspective examples

Perspective on Perspective off
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This operation is equivalent to entering the CLI command “perspective on” and
“perspective off”.

3.11.5 Spin

This toggle changes the way objects rotate in the window. Normally, rotation stops if you
release the mouse button while a dataset is rotating. If this toggle is turned on, however,
the dataset will continue rotating after the mouse button is released.

This operation is equivalent to entering the CLI command “spinmode on” and
“spinmode off”.

3.11.6 Stereo

This toggle lets you create a stereo view of your dataset. It is supported only on certain
platforms, and only if you also have special “3D glasses” (available from your computer
vendor). Turning this toggle on sends slightly different views of the window to each eye.
This yields a “true 3D” view of the dataset.

Thisoperationis equivalentto enteringtheCLI command“stereo on” and“stereo
off”.

3.12 Flip xy toggle

Selecting this toggle changes the orientation of 2D plots.
Normally, theX axisis horizontal,andtheY axisis vertical.If
this toggle is turned on, the axes are flipped so the X axis is
vertical and the Y axis is horizontal. See Figure10-9 for an
example.

Thisoperationis equivalentto enteringtheCLI command“flipxy on” and“flipxy
off”.

3.13 Full frame toggle

Thistogglechangesthescaleof 2D plots.Normally, the
same scale is used for both the X and Y axes. If this
toggle is turned on, the scales for the two axes are
calculated independently to make the plot square. If
your dataset is long and thin and difficult to see, using
fullframe can help by expanding the dataset along its
shorter axis. See Figure10-10 for an example.

This operation is equivalent to entering the CLI command “fullframe on” and
“fullframe off”.

Flip xy off Flip xy on

Figure 10-9: Flip xy example

Fullframe off Fullframe on

Figure 10-10: Fullframe example
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4.0 The toolbar

4.1 Overview

The toolbar contains buttons that perform various operations in the visualization window.
Some of these buttons also show window state. There are three sections of the toolbar, as
seen above in Figure10-11: The Collapse/Expand button, the Mode buttons, the Reset
view button,theLock button,andtheActivatebutton.If youputyourmouseoverabutton
and leave it there for a moment, a small window, or “tooltip”, appears, describing the
function of that button.

This section gives a quick description of each toolbar item. More detailed descriptions
follow this section.

Collapse/Expand button

Thisbuttonmakesthetoolbar“slide” into thewindow, hidingtheotherbuttons.Pressingit
again expands the toolbar.

Mode buttons

Thesebuttonsshow thewindow’scurrentmode,andswitchthewindow to thegivenmode
when you click on them.

Reset view button

Pressing this button resets the viewpoint and zoom level back to the default view. The
default view is the one that is used when a dataset is first displayed in a window.

Lock button

Pressing this button toggles a window’s “lock view” state.

Activate button

Pressing this button causes an inactive window to become active.

Collapse/Expand

Figure 10-11: The toolbar

Modes Reset view Lock Activate



Collapse/Expand button

147

4.2 Collapse/Expand button

This button allows you to “collapse” the toolbar into a tiny
spaceasseenin Figure10-12.Thisallowseasyaccessto the
toolbarwithout it takingupmuchscreenspace.Pressingthe
button again makes the toolbar expand.

4.3 Mode buttons

These buttons correspond to window modes, as described in Section2.0. A “pushed-in”
button indicates the mode that the window is currently in. For example, as illustrated in
Figure10-11, the “pushed-in” compass rose indicates that the window is in Navigate
mode.

The buttons, from left to right, are: Navigate mode, Zoom mode, Lineout mode,Pick
Mode, Slice pick, and Slice mode.

Selecting one of these buttons switches the window to that mode. If a particular mode is
not applicable (e.g. Lineout for a 3D window), the button will be grayed out and you will
not be able to push it.

These buttons are equivalent to entering the CLI commands: “winmode zoom”,
“winmode navigate”, “winmode lineout”, “winmode pick”, “winmode
slicepick”, and “winmode slice” respectively.

4.4 Reset view button

This button resets the viewpoint and zoom level back to that seen when the dataset was
first displayed in a window. You might use this when the view is confusing, and you wish
to go back to where you started.

Pushing this button is equivalent to entering the CLI command “reset win”.

4.5 Lock button

This button toggles the window’s “lock view” state. If the
window view is unlocked (the default), the button appears as
an unlocked padlock. If the window’s view is locked, the
button appears as a locked padlock with a small eye to the
upper left. All, some, or no windows may have their view
locked at any time. See Figure10-13 to see how this button
can appear.

Figure 10-12: Collapsed toolbar

Figure 10-13: The lock button

Unlocked View locked
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When a window has its view locked, its view attributes (See Section3.10.1) are “tied” to
other windows that have their view locked. Thus, if you change the view (through a
rotationor pan,for example)of awindow whoseview is locked,all otherwindowsthatare
lockedby view will reflecttheeffectsof yourmanipulation.Thiskeepsmultiplewindows
in sync, allowing you to focus on the same part of a dataset.

To lock a window’s view, push the lock button. To unlock a window’s view, push the
button again. The lock button thus acts as a toggle.

When you lock a window’s view, the window replaces its view with that from the other
windowsthatarelockedby view. For example,whenwindows1 and2 arealreadylocked,
locking window 3’s view copies the view from windows1 and 2 to window 3.

Pressingthisbuttonis equivalentto enteringtheCLI command“lock view num” and
“unlock view num”, wherenum is the window’s number.

4.6 Activate button

This button displays a window’s “active” status. Only one
window may be active at any time. It is called the “active
window”. Theactivewindow’sActivatebuttonappearsasa
lit light bulb. All other windows have unlit light bulbs for
their Activate button. See Figure10-14 to see how this
button can appear.

Clicking on an unlit light bulb causes that window to become the active window. The
previously active window becomes inactive. Clicking a lit light bulb has no effect.

When running MeshTV from the CLI, these buttons provide a quick visual indication of
which window is currently active. The button is even more useful when MeshTV is run
with the GUI. While the GUI has a menu for changing the active window, this button
provides a faster way of doing so. For example, if you want to quickly see all of the plots
in the four windows you currently have open, you can click on each window’s Activate
button. As soon as each window becomes active, the GUI updates with that window’s
information.

Pressing this button is equivalent to entering the CLI command “winset num”, where
num is the window’s number.

Figure 10-14: The Activate button

Active Inactive
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Chapter 11 Glossary

1.0 Table of definitions

Active window The visualization window to which new plots or operations will display or occur.

Animation MeshTV can animate files which are members of a file family. An animation
involvesshowing pictur esoneafter another to makea “movie.” Onepictur ecomes
fr om each file.

Background color The color of the background in a visualization window.

Block The fundamental building block of a mesh.It definesthe nodal coordinatesof one
contiguous section of a mesh, and is also known as a mesh block.

Clean zone A zone which contains only one material.

CLI Command Line Interface. Pronounced one letter at a time. See Command Line
Interface.

Command Line
Interface

A methodof interacting with MeshTV by issuingcommands.You canfind a list of
commandswhich MeshTV understandsin the MeshTV CommandLine Interface
Manual. Using a command line interface requires more typing, but is often
quicker that an GUI for an experienced user.

Computational
mesh

See Mesh.
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Data extents Generally, the absolute minimum and maximum of a variable. However, the user
can set the data extents that a particular plot will view, in which case, the data
extents are the minimum and maximum user-specified values of a variable that
are considered for visualization. Different plots may do different things with
values outside of these data limits. For example, one plot may decide not to draw
values outside of the range. Others may treat them as values at the ends of the
range. Unless the user explicitly sets the minimum and maximum, however, the
data extents are the absolute minimum and maximum of the variable.

Data limits See Data extents.

Depth Cueing The coloring of an graphical item basedon its distancefr om the viewer, giving an
impr ession of depth.  In MeshTV, when depth cueing is enabled, items farther
away are blended with the background color.

Family See File families.

File families A grouping of files which adhere to the following naming convention: All files
share the same root name and differ in appended numbers. For example, the files
“r ect0001.silo” and “rect0002.silo” comprise a family of files. MeshTV can
animate families of files.

Foreground color The color of the foreground in a visualization window.

Graphical User
Interface

A method of interacting with MeshTV by using buttons, menus and lists. This
minimizesthe amount of typing usersmust perform to accomplishgoals,but tends
to be slower than a CLI would be for more experienced users.

Grayed out In MeshTV’ s GUI, when an item (called a widget) like a button or label is
unavailable for manipulation, its text will appear slightly fuzzy or “grayed out.”

GUI Graphical User Interface. Pronounced “Gooey.” See Graphical User Interface.

Isosurface A surface connecting points of constant value for a variable.

Line-out A curve, or x/y plot, of the values of a variable along a line or other curve.

Material A physical material, like hydrogen or glass, being modeled in a computer
simulation. A material is comprised of one or more material species.

Material species A single component of a material. A material can contain one or more material
species.For example,the material Air containsthe speciesOxygenand the species
Nitr ogen.The portion of the material in a zonefor a particular material speciesis
measuredby massfraction, sincethe speciesareassumedto bedistrib uted evenly
thr oughout the material in the zone.

Mesh Composed of one or more blocks.

Mixed material A zone which contains multiple materials.

Mixed zone A zone which contains multiple materials. Also called a mixed material zone.

Multi-species
material

A material with mor e than one material species.

Node A mathematical point. The fundamental building block of mesh or zone.

Notepad An area at the bottom of MeshTV’s Main window in the GUI. This area allows
you to post windows for futur e access.
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Operator A “filter” that can be applied to the data. Operators manipulate the data so that
various features can be seen. For example, one such operator might slice a 3D
dataset so that 2D information can be seen. Another operator might reduce the
dataset to allow for easier manipulation.

Plot A graphical representation of data. Examples include graphs of variable values,
materials, or the computational mesh.

Pointmesh A mesh consisting of set of locations, or points, in space. These nodes are not
connected.

Post To place the items in a window into the Notepad in MeshTV’s Main window.

PostScript A format for saving or printing image data.

Pseudocolor A plot which mapsa variable’svaluesto a correspondingcolor fr om a color table.
This allows users quickly grasp the range of numerical values of a given variable
over a section of the data.

Raster PostScript A raster format for saving or printing image data.

RGB SGI’s Red Green Blue format. A format for saving image data.

Single-species
material

A material with one material species.

Quadmesh Quadrilateral mesh. A mesh which contains four nodes per zone in 2D and eight
nodes per zone (four nodes per zone face) in 3D. These meshes are logically
rectangularly connected.

SILO A library de veloped at Lawrence Livermore National Laboratory to handle
scientific database issues, such as cross-platform compatibility , mesh, material,
and variable data structur es,and multidimensional arrays. MeshTV canreadand
display information fr om SILO files.

TIFF Tagged Image File Format. A format for saving image data.

Ucdmesh Unstructur ed mesh. A general mesh representation composed of an arbitrary list
of zones of arbitrary sizes and shapes. A quadmesh can be represented as a
ucdmesh, but not the other way around, since quadmeshes have an implied
rectangular connectivity, and ucdmeshes have no implied connectivity.

Unpost To move the items in a window in the Notepad in MeshTV’s Main window back
into their own window.

Variable Data which areassociatedwith a computational mesh.Variablesusually represent
valuesof somephysicsquantity, lik epressureor density. Valuesare locatedeither
at the mesh nodes or as constants throughout the zones.

Visualization tool Computer software which allows users to turn numbers into pictures. Such a tool
helps users identify trends and abnormalities in data sets.

Visualization
window

The window where plots are displayed. MeshTV supports a maximum of 16
visualization windows.  Also referred to as a Vis window.

Widget At item in MeshTV’ s GUI. Widgets include buttons, text fields, menu items, and
scrollable lists, for example.
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Zone An area or volume from which meshes are comprised. Zones are polygons or
polyhedra with nodes as vertices. Zones are occupied by one or more materials.


